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. INGOT & BAR 
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in Scotland too 


A DROP OF GOOD STUFF 
means SKLENAR melted 


Whisky or wire bronze, the Scot appreciates a ‘ drop of 
good stuff’, when it comes to melting, they and 
foundrymen the world over rely on SKLENAR furnaces, 
recognised as the best by far wherever metal is processed. 
THEY GIVE: 
Higher output for less fuel— minimum metal loss—no 
costly crucibles needed—complete control of furnace 
atmosphere—easy access for skimming, alloying and refining 
low heat-radiation ensures comfortable working 
conditions—adaptable for a wide range of ferrous and non- 
ferrous metals without fear of contamination— quantities 
from a few pounds to several tons—oil, gas or coke fired. 
50°, higher output with REVERBALE melting and 
holding furnaces for the aluminium diecaster. 


SKLENAR 


FURNACES LTD 


385 NEWPORT RD CARDIFF TEL: CARDIFF 45645 GRAMS: SKLENAR CARDIFF 45645 





send for full details of these and the range of 
SKLENAR furnaces*. Prove their efficiency too, 
with 14 DAYS FREE TRIAL IN YOUR FOUNDRY 


* also the NEW SKLENAR TAPPING VALVE for continuous 


or intermittent * tapping off’ of non-ferrous metals up to &50°C. 
P.2584 
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Individual skill and ingenuity 
also plays an important 

part in modern manufac- 
turing techniques. If your 
design and production 
problems demand ingenuity 
and unequalled experience 
in sheet metal fabrication 
and assembly, call in 
Camelinat. 

Specialists in designand 
complete unit produc- 


tion. 
__E. CAMELINAT & CO., LTD., 


7 CARVER STREET, BIRMINGHAM, 1 
twnkllhinte Phone: CENtral 6755 (5 lines) 
L — Grams: Camelinat, Birmingham 


Member of the Owen Organisation 


for 

metal 
specialities 
of all 
kinds... 


COPPER AND BRASS SHEETS AND STRIP 
finished Polished, Chrome or Nickel, Plated or Tinned 


COPPER AND BRASS TUBE 
including Building Service Tube and Fittings 


CHEMICALLY ENGRAVED NAMEPLATES 


PRESSINGS AND SPINNINGS 
IN COPPER AND BRASS 


THE MINT, BIRMINGHAM, LIMITED 
BIRMINGHAM, 18 


Telephone: CENtral 2532 
Telegrams: ‘MINT’, BIRMINGHAM 
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With best quality castings 
in special alloy and carbon 


steels. 





When considering the design 
of any new or existing 














development think of 

| castings first and 
consult the services 

| of our highly qualified 
metallurgical and technical 

















staffs. 
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FOR THE MOST va 
COMPREHENSIVE youd tay 
STOCK AVAILABLE We we 
NON FERROUS METALS §= (oe 
including:- a i il 
BRASS, COPPER, GUNMETAL, 
“DURALUMIN”’ ALUMINIUM, 


NICKEL SILVER, PHOSPHOR 
BRONZE, ETC. 
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General Engineering 
CASTINGS—SHEARING 
SAWING—GUILLOTINING 


A.I.D. APPROVED 





42/54 ST. JOHNS SQUARE, 
EST. 1780 CLERKENWELL, LONDON, 
E.C.I. 





Clerkenwell 1277 (14 lines) 
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ROBERTSON 


COPPER WIRE DRAWING 
EQUIPMENT 


Type 21 MB * 5000FT/MIN 25 METRES/SEC. 


High speed with perfect safety and 
reliability. Auto stopping 

for full spools, broken wirg 

and open guards. 





Production range 


aaa 0.026” /0.0076” 
0.70/0.20 mm 


A. ROBERTSON & CO. LTD + BEDFORD - ENGLAND 











REGO. TRACE MAAK 


This photograph shows the results obtained from our 
aluminium alloy, Duralumin ‘C’. This new addition 
to our range of light alloys has been developed specially 
for its outstanding machining properties and is 
meeting with remarkable success. 


Our Technical Sales section will gladly give you further 
details. Please write or telephone. 
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Headstock speed 610 r.p.m., Traverse .00§ in. per rev., 
Depth of cut .0§ in. using tool with no rake. Photo taken 
with high speed electronic flash at 1/5000 sec. and f.16- 


machines like this 








More advantages of DURALUMIN 


® No swarf build-up. It comes away in tiny chips. 

© Longer life for cutting tools—fewer stoppages 
for re-grinding. 

®Less supervision needed. One operator can 
watch more automatic lathes. 


© Available as extruded and heat-treated machin- 
ing bar, or as extruded forging bar. 








JAMES BOOTH & CO LTD, ARGYLE ST. WORKS, BIRMINGHAM 7 


iuenttamenn Lxtrusions, large forgings, plate, sheet, strip, tubes and wire in brass and copper, as well as light alloys 





TGA 18G 116C 
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ACID- PROOF FUSED SILICA SHEATH 


VITREOSIL 
CVejic 


IMMERSION HEATERS 


IN ACIDS- cut heating costs ! 


Plating or Pickling Baths can be operated 


at less cost with direct immersion heating, 


. and accurately temperature controlled with 
100%, efficiency. The Vitreosil sheath is chemically 
inert, eliminates risk of contamination, 
and is demountable for 


immediate on-the-spot servicing. 


Eight page Brochure gives full information with 
enquiry form for exact specification hy our 
technical staff to meet your individual needs 





Fk ERE Cag ham NR Rg ne ah OR ee toe JET 
Balko > ie PRO ee tt ee Ie te ke 


FOR ALKALIS—SPECIAL HEATERS AVAILABLE 


THE THERMAL SYNDICATE LTD. 


P.O. BOX No.6, WALLSEND, NORTHUMBERLAND. Tel: Wallsend 6-3242/3 


LONDON: 9, BERKELEY STREET, W.1. Tel: Hyde Park 1711/2 
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DIE CASTING MACHINES 
60-1200 TONS LOCK 


THREE PHASE INJECTION 
WITH PROGRAMME SELECTOR 
ADJUSTABLE SHOT SPEED 
VERTICAL AND HORIZONTAL 


Our latest machines are the result 
of many years of practical die- 
casting, together with machine 
construction experience and de- 
velopment in our own diecasting 


foundry. 


Die design and die making departments are 


at the disposal of our customers at all times. 


London Sales Office: THE WOOD HOUSE, COCKFOSTERS, BARNET, HERTS. Phone: Barnet 0810. 


BROTHERS 


UZWIL/ SWITZERLAND 
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BROOK MOTORS USE 


STREBOR DIE-CASTINGS 





FOR THEIR STARTER SWITCHES 
A 


“THEY FILL 
THE BILL 
ADMIRABLY” 
SAY 

BROOK MOTORS 


One of the many jobs successfully 
carried out by Strebor for 
well-known firms up and down 


the country. 


Strebor die castings are cast 


to a high standard of precision. 


j i if!  C | “ 
/) Any HT | wi if 
ZINC BASE, ALUMINIUM, MAGNESIUM DIE CA Ls T/ N is S (3 lines) 


ee Telex No. 66-305 
TOOLMAKING FACILITIES AVAILABLE 


Phone: RADcliffe 2661 


STREBOR DIE-CASTING CO. LTD., WINDLEY WORKS + RADCLIFFE - LANCS. 
sT.9 





Metal Industry, 19 Fune 1959 







































































































































































EDNALL LANE, BROMSGROVE, Worcs. 
Te lephones 2987 & 3576 
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HANDBOOK OF INDUSTRIAL 
ELECTROPLATING 


E. A. Ollard, A.R.C.S., F.R.LC., F.1.M., 
and E. B. Smith 


Facts, figures and formulae for all who 

MO RRIS ASH BY LTD we & t ru e design, erect, maintain or operate electro- 

deposition plant, and for laboratory 

305 KINGSLAND ROAD workers who deal with plating solutions. 

LONDON, E8 Includes sections on water and drainage 

CLISSOLD 2628/9 purifications of solutions, storage and 

handling of chemicals and plating-shop 
costing. 

35s. Od. net. by post 36s. 5d. 


P High-grade grey iron castings. from all booksellers or Iliffe & Sons Ltd., 
RESSURE aluminium alloy sand and Dorset House, Stamford Street, S.E.1. 


Gravity Die castings, alum- 
D | & { A Ss H | N G S inium alloy and zinc alloy 
Pressure Die castings 


IN ZINC BASE ALLOY TO BS.1004 Quality castings in 
& ALUMINIUM ALLOYS TO BS. 1490 quantity supply! 


A.D. APPROVED Ulya Yorkshire Foundries Ltd. ECLIPSE FOUNDRY 


& eee =: GA West, LTD., 
TIPTON. = STA 


sr on wma 


Jobbing Cast- Sand&Die Gunmetals Pressure 
ings uptoone Castings Phosphor- Castings 


\ inK \ ton Bronze 
\ YS \y | Repetition Machine 


an IiMITED Moulded Work 


MIDLAND METALLICS LIMITED METALLURGICAL 


SIDDONS FACTORY ESTATE PROGRESS 
HOWARD ST., HILL TOP, — . oth F ; - 
WEST BROMWICH, ° One of the most time-consuming tasks for 
Get in touch with advanced metallurgical students and re- 
STAFFS. feel: ot 
us and solve your search workers is Searching the 
TELEPHONE: WEDNESBURY 1489 PRESSURE Di NG literature.” This 3rd edition does this 


Gravity and Pressure Diecastings problems. task brilliantly and comprehensively. 
of 6s. Od., post free. 


PRECISION | 
QUALITY and From all booksellers, published by 
DISTINCTION OR PHONE:- Hliffe & Sons Ltd., Dorset House, Stamford Street, 


WOLVERHAMPTON 22134 London, S.E.1. 









































In Aluminium and Zinc Base Alloys 





























DIECASTINGS 





PRODUCED TO BSS. 1004 UNDER BS). LICENCE #9 N MAZAK ZINC ALLOY 
Dependable deliveries of large or small ; WESTERN DIECASTING LIMITED 


quantities of high grade diecastings at com- Members of Z.A.D.C.A. 
petitive prices. Finish machined if required. PHOENIX STREET, MAZE STREET, BARTON HILL, BRISTOL 5 


Telephone: 5-6593 
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ZINC BASE DIECASTING ALLOYS 


Whichever way 
it’s looked at 


* Highest Quality ONLY 100% of the highest purity 
* Keen Prices materials available are used in _ its 


manufacture 
* Prompt Delivery 





LONDON CGCOLNEY - S&T. ALBANS HERTS 


TELEPHONE BOWMANS GREEN 2266 


Get the Best ei y 
zee HALL FOUNDRIES 
Aluminium —ara— 


ST. MARTINS METAL WORKS 
166 ‘TENNANT STREET 


Casting Alloys em 
PRESSURE 
With the help of DIE CASTE RS 


IN ZINC BASE ALLOYS TO BS1004 
our free technical AND ALUMINIUM ALLOYS. 








GRAVITY DIE CASTINGS IN ALUMINIUM. 


SANDCASTINGS IN BRASS, BRONZE 
AND ALUMINIUM ALLOYS. 


FINE FIGURE AND FALSE CORED 
CASTINGS FROM WAX AND PLASTER. 


advisory service 


ASSOCIATION OF LIGHT ALLOY 
LET US MAKE YOUR PROTOTYPES 
REFINERS AND SMELTERS BEFORE CUTTING A DIE. 


3 ALBEMARLE STREET, LONDON, W.1. 


Telephone: MAYFAIR 2901 ACCURACY FOR THE ASKING 
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BRITAIN’S MOST POPULAR FIREBRICK 
FOR OVER HALF A GENTURY.......... 


For over half a century Thistle quality firebrick 


has been recognised as one of the most dependable 


Pallet packing for ease and 
economy of handling with mini- qualities available in this country and has remained a 


mum damage. Please ask for 


details of this service. firm favourite with users in all heat-using industries 


for furnace applications calling for a 35/37% 


Alumina firebrick. 


Please ask for copy of Pamphlet No. 1 describing our complete range of firebrick qualities. 


JOHN G. STEIN & CO. LTD. Bonnybridge, Scotland 


TEL: BANKNOCK 255 (4 LINES) 
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By the Highest Standards 


Performance at the upper levels of many human pursuits calls for exceptional 
qualities of mind and body. In evaluating these feats, the judgment should be on a 
similar plane—exacting—discriminating—entirely objective — conforming 
to the highest standards with no compromise. 

Without integrity a standard is valueless, for then 
there is no dependability to inspire confidence in its use. This is 
valid, not only for abstract but also for material standards, and 
the high reputation enjoyed by the British Standards Institution 
has been built on firm, authoritative specifications 
commanding general respect. 

Selection of a proprietary product as the basis 
for a British Standard is a noteworthy distinction 
which was granted to MAZAK when its production 
specification was accepted for B.S. 1004. 

(Zinc Alloys for Die Casting). 


MAZAIK 


The Standard by which others are judged 















( ferret SMELTING ) 


CONSOLIDATED ZINC CORPORATION (SALES) LIMITED, 37 DOVER STREET, LONDON W.1. 
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Industrial Trends 


AY back in February 1958, the Federation of British Industries instituted 

its first enquiry into current industrial trends, and has continued this 

practice at regular intervals. The results of the latest enquiry (the fifth), 
made at the beginning of June 1959, have recently been made available. The 
report is based on replies received to a standard questionnaire from some 700 firms 
which are representative of British industry both in size (the firms chosen being 
fairly evenly divided between those employing up to about 200 and over 2,000 
workers) and type of output. Of these firms, 37 per cent are engaged in the 
metals, engineering, shipbuilding and electrical industries, and a further 9 per cent 
in the manufacture of motor cars, tractors, aircraft, rolling stock or parts for the 
same, and may, therefore, be regarded as typical of the metal-producing and 
metal-using industries. The remainder cover textiles, clothing, footwear, food, 
drink, tobacco, chemical, petroleum, building materials, paper, printing and 
miscellaneous. The basis of comparison for most of the replies in the current 
enquiry is provided by the report (the fourth) made at the beginning of February 
this year. 

The outstanding feature of the results of this enquiry is an all-round improve- 
ment in the industrial situation as compared with four months ago. There is a 
general feeling of more optimism, 59 per cent of the respondents being more 
optimistic and only 4 per cent less so. With regard to the labour situation, 65 per 
cent report that it remains about the same but 22 per cent find it easier to get 
the labour they want. One-quarter of the firms state that the average weekly 
hours worked per operative and the numbers employed are greater, 11 per cent 
and 16 per cent reporting them respectively to be lower. Excluding seasonal 
factors, the present level of output is reported by 46 per cent of the firms to be 
greater than in February last, so that 38 per cent of them are working to capacity; 
60 per cent, however, state that they are still working below capacity, although 
only 12 per cent have more unused capacity than four months ago. 

Nearly half the replies indicate that orders are coming in at a greater rate, only 
about one-eighth reporting declines compared with February. In that month there 
were signs of weakness in the trend of export orders, but this ominous trend has 
now been reversed, 27 per cent reporting an increase and only 19 per cent a 
decrease in these orders. The level of export deliveries remained the same for 
42 per cent and was higher for 26 per cent of the firms, but home deliveries were 
up in the case of 49 per cent and only 12 per cent reported a decrease. Length 
of order books show an increase in 32 per cent and remain the same in 37 per cent 
of the replies. The feature of previous enquiries has been the indication of 
continually falling stocks of raw materials. This time the decline is hardly 
significant. Work in progress and stocks of finished goods are reported to remain 
the same as in February last by 43 per cent of the firms, but have respectively 
increased for 34 per cent and 24 per cent. 

Two major features are in contrast. Although costs are steadying (52 per cent 
of the replies indicating them to be the same as in February last), selling price 
reductions outweigh price increases, and in consequence a majority report that 
profit margins have fallen. Capital investment is not sharing in the general 
expansion. Thus, 36 per cent of the firms do not expect to authorize for purchase 
more plant and machinery in the next twelve months than in the twelve months 
past, and 31 per cent anticipate authorizing less. On buildings, 37 per cent of the 
respondents expect to spend less, and only 23 per cent more, in the ensuing year. 
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Out of the 
MELTING POT 


Natural N the days before science had been 
admitted to the foundry, the 
various processes involved in the 

casting of metals provided a ground in which trade secrets, 

secret recipes, tricks of the trade and the like, grew and 
flourished exceedingly. Scope was provided by the wider 
use of naturally-occurring raw materials, and human nature 
being what it is, successful results tended to be linked with 
the use of the more unusual and more exotic of such raw 
materials, with, fortunately, no scientific tests and no 
results of quality control methods to gainsay the belief in 
their efficacy. In spite, however, of the triumphant advance 
of the synthetic—from sand to resins—a few natural 
materials (loam, straw, flour, molasses, sawdust, etc.) are 
here and there still to be found. Neither, it seems, have 
inventors completely abandoned the naturally occurring 
raw materials, or products derived from them, in favour 
of the scientifically synthetic. What relief, for example, 
to come across an inventor who has discovered a new 
composition of matter for forming foundry moulds and 
cores of the type consisting of sand mixtures with organic 
cellulose carbonaceous additives, which composition 1s 
superior in many respects to compositions previously used, 
and then to learn that these mixtures do not depend on yet 
another hardly pronounceable polymer and are not speci- 
fically intended to permit the use of still more highly 
mechanized methods of preparation and moulding. What 
a relief to learn that the moulding composition comprises 
an unreacted intimate mixture of (1) a foundry sand 
mixture and (2) a mixture consisting essentially of ground 
powder of corncob beeswing, ground powder of corncob 
outer glume and ground powder of corncob pith. This 
mixture is prepared by crushing corncobs; separating and 
discarding substantially all of the hard woody ring portion 
thereof; and grinding the outer glume, beeswing and pith 

portions thereof to a powder of a fineness of about 40-50 

mesh. This mixture is added to the foundry sand mixture 

in the proportion of from 1 to 10 per cent. 


APID advances in all branches of 
science and technology have out- 
distanced most of the few existing 

arrangements for coining names for materials, processes, 

effects, phenomena, etc., that are being discovered all the 
time. In view of the pressing demands for nomenclature 
to meet the requirements of current discoveries, it is hardly 
surprising that little attention is given to existing situations. 
It is only on rare occasions that somebody can find the 
opportunity to take stock of an existing situation and to 
proceed to explain, for instance, that “a study of certain 
special materials, such as the catalyzing cermets, has led 
him to apply the new term ‘catallurgy’ to the catalytic 
effects in metallurgy. Catallurgy concerns itself with the 
sum total of theories, empirical work, and processes relating 
to heterogeneous catalyses, but only with reference to the 
solid phase (contact mass). This branch of metallurgy 
appears to comprise two main subdivisions. ‘Ceramal- 
lurgy’ is concerned with the choice of simple natural 
materials with a metallic or ceramic base, or with the 
preparation of composite materials and their behaviour as 


Terms 


contact masses. ‘Affinallurgy’ concerns itself with the 
refining of molten metallurgical products by the introduc- 
tion of substances which act as catalysts, that is to say, 
substances which remain unchanged at the end of the 
process.” Whatever may be thought of the actual terms, 
one cannot but sense the merit of the almost “‘olde-worlde” 
attempt, which follows the above introduction, at unifying 
the knowledge accumulated within the widely staked 
definitions of the above terms. Unfortunately, such merit 
is likely to remain without a general recognition and 
without a reward in these days of a real interest confined to 
progressively smaller fields of knowledge. 


Less Obvious S science advances, opportunities 
of explaining the obvious in terms 
of the less obvious become more 

numerous. In some cases this process may be carried to a 

degree at which the less obvious completely replaces the 

obvious. There was the case of the meteorologist who 
explained that a particularly obnoxious smog was due to 

a temperature inversion: a situation in which, due to the 

presence of two different air layers that fail to mix, the 

temperature at a certain height is higher than that of the 
layer of air nearer the ground and, consequently, the usual 
convection currents are absent. The obvious explanation 
that the smog was due to smoke belching from factories, 
power stations and domestic chimneys, and to exhaust 
fumes from motor vehicles, was completely overlooked. 
One is reminded of this tendency towards the less obvious 
explanations by a brief report of some preliminary tests 
on the fatigue properties of ternary aluminium-zinc- 
magnesium alloys. The investigation was prompted by 
the explanation that the poor fatigue properties of age- 
hardened aluminium alloys are due largely to the meta- 
stable nature of the dispersed precipitate. The localized 

deformation caused by cyclic stressing causes such a 

precipitate to become unstable, the resulting localized 

softening leading to further concentration of deformation, 
and so on. The softening itself is thought to be associated 
with dislocation movements in the regions concerned. 

The investigation was intended to determine whether 

the presence of magnesium atoms in excess of the 

number required for the age-hardening mechanism in the 
aluminium-zinc-magnesium alloys would interfere with 
such dislocation movements, as solute atoms do, and, 
therefore, improve the fatigue strength of these alloys. 

Fatigue tests on a number of alloys having a range of 

increasing values of the magnesium:zinc ratio, but all 

heat-treated to approximately the same tensile strength, 

did show that the fatigue strength did, in fact, tend to 

increase with increasing magnesium:zinc ratio. The 

matter was not, however, as simple as that. In particular, 
evidence was obtained of the existence of a critical 

magnesium : zinc ratio for which the fatigue strength is a 

maximum. Further work will be necessary to show 

whether the explanation based on the interaction of 


dissolved magnesium atoms with 
dislocations is tenable or whether : 
some less obvious explanation 

will have to be given. 
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PREDICTING ALLOY PROPERTIES FROM BASIC 


501 


THEORETICAL CONSIDERATIONS 


Tailor Made Alloys 


By D. A. ROBINS, B.sSc., Ph.D., A-tust.P., AIM. 


At the Spring Meeting of the Institute of Metals, at the technical sessions dealt 


with the practical aspects of metal physics, and among t 
It discusses the fundamental theory of the structure of metals and indicates 


published here. 


contributions was the article 


how theoretical knowledge may be of practical value in the formulation of alloys. 


N occasions, the term “tailor 
made alloys” has been applied 
to the preparation of alloys to 

precise specifications such as, for 
example, the preparation of alloys by 
powder metallurgy having accurately 
controlled expansion characteristics. 
This use of the phrase “tailor made 
alloys” will be excluded completely 
from the considerations here. ~What 
will be considered is how far develop- 
ments in understanding of the 
properties of the metallic state can be 
applied to the development of new or 
improved alloys. In other words, how 
far is it possible at the present ume to 
predict the properties of an alloy from 
theoretical considerations? It will be 
necessary to bear in mind that basic 
knowledge can be of potential value in 
two different ways :— 

(i) It may be of direct value in the 
development of commercial alloys; or 
(ii) it may be a guide in the planning 
of experimental work directed towards 
the development of new or improved 
alloys. 

Some of the topics which come 
under this heading have had to be 
excluded and, in general, specific 
examples are given to illustrate general 
principles rather than attempting to 
present an exhaustive catalogue. The 
physical properties of alloys are not 
considered in any detail and a number 
of important topics, such as, for 
example, oxidation and corrosion resis- 
tance, have been excluded. The 
practical value of a basic theoretical 
approach to the understanding of 
metals is considered first and then 
secondly, a rather less basic approach, 
making use of semi-empirical rules, is 
briefly considered. 


Fundamental Theory 

Under the heading “fundamental 
theory” the present practical value of 
(a) the electron theory of metals and 
(b) lattice fault theory (dislocations, 
vacancies etc.) may be considered. 

The Electron Theory of Metals. 
The collective electron theory aims at 
understanding the character and 
properties of a metal from a knowledge 
of the characteristics of individual 
atoms of which the metal is composed 
and, from an aesthetic point of view, 
this approach is, perhaps, the most 
satisfying. The behaviour of the com- 
paratively free electrons present in the 
metal is expressed in terms of wave 
equations and the results of the 
application of quantum theory and 


wave mechanics to metals are well 
known to most metallurgists, at least 
in fairly general terms; the Institute 
of Metals in the Monograph and 
Report series published a very good 
introduction to the subject by Professor 
Raynor, 

For monovalent metals (the alkali 
metals and copper, silver and gold) 
electron theory has had considerable 
success in interpreting the extent of 
solid solution ranges in binary alloys 
and the occurrence of intermediate 
compounds of specific crystal structure 
at particular electron/atom ratios (the 
so-called Hume-Rothery electron com- 
pounds). For example, from Brillouin 
zone considerations it can be shown 
that the crystal structure of the mono- 
valent element copper will become 
unstable when an electron concentra- 
tion of approximately 1-4 electrons/ 
atom is reached so that the solubility of 
a divalent or tri-valent element in 
copper will only extend up to this 
electron concentration (40 at. per cent 
for a divalent element and 20 at. per 
cent for a tri-valent element) even 
when the size factor is favourable. 
This is in agreement with experi- 
mental results; copper, for example, 
will dissolve 30 to 40 at. per cent of 
divalent zinc depending on tempera- 
ture but only 15 to 22 at. per cent of 
tri-valent gallium (Table I). It can be 
seen from the Table that in certain 
cases size factor and electron concen- 
tration are not the only considerations 
and by the time the theory had been 
developed most of the binary diagrams 
to which the theory could be applied, 
had already been determined. The 
theory is of some value, however, as a 
guide to the development of ternary 
and more complex alloys based on the 
monovalent metals. 


Although electron theory had con- 
siderable success in its application to 
the physical properties and alloying 
behaviour of monavalent metals, the 
complexities which are introduced 
when considering metals of higher 
valency has, so far, seriously limited its 
usefulness, For these higher valency 
metals the electron theory has mainly 
been employed in conjunction with 
experimental work to try to assess the 
effect of such complicating factors as 
difference in electro-negativity and 
differences in atomic diameter between 
solute and solvent. 

It may be stated that, in general, the 
collective electron theory can be of 
some value in planning experimental 
work on monovalent metals and, to a 
limited extent, on bivalent metals but 
its practical value at the present time 
is severely limited. The truth of this 
statement can be seen from the tech- 
nological development in recent years 
of such metals as titanium, zirconium 
and niobium. The development of 
useful alloys based on these elements 
(where it has not been entirely 
empirical) has been based on semi- 
empirical relationships and the collec- 
tive electron theory has been of little 
value. This, of course, emphasizes the 
complexity of the transition metals 
(elements in which the d-electrons take 
part in the bonding process) and, for 
these complex elements there seems 
little likelihood of the theory being 
developed sufficiently for it to be of 
practical value in alloy development for 
many years. 

Lattice Fault Theory. In contrast 
to electron theory which has pro- 
gressed slowly in recent years, lattice 
fault theory has progressed rapidly. 
Whereas only ten to fifteen years 
ago we did not know in any detail 
what atomic re-arrangements were 
taking place within a metal during 
plastic deformation the picture now, 
although by no means complete, is 
firmly established in terms of the 
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behaviour of dislocations. The time 
for “dis-believing in. dislocations” is 
past and the time is rapidly approach- 
ing when practising metallurgists 
ignore at their peril the understanding 
of the properties of metals which 
lattice fault theory has made possible. 
Knowledge of the behaviour of dis- 
locations and vacancies is being used as 
a guide in the planning of experimental 
work and it has already contributed to 
the development of better materials. 
It is not intended here to try and 
summarize the present position of the 
theory but, rather, to indicate the 
spheres where it can be and is being 
used. 

One of these fields is in the develop- 
ment of alloys for high temperature 
service. To reduce the creep rate of an 


alloy at elevated temperatures the 
movement of dislocations under stress 
must be kept to a minimum. Disloca- 
tion movement can be made more 
difficult by the presence of elements 
in solid solution (solution hardening) 
but at high temperatures where self- 
diffusion becomes rapid it seems 
unlikely that dislocation movement will 
be retarded to any great extent by this 
mechanism. This is borne out by 
experience. The interaction of disloca- 
tions will also produce hardening (work 
hardening) but again self-diffusion will 
produce recovery at elevated tempera- 
tures. The creep resistance of the 
present high temperature alloys is 
largely dependent on _ precipitation 
hardening in which the precipitated 
phase is a barrier to dislocation move- 
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* Values given in parentheses are taken from the final column: others are derived in a manner 


independent of Gordy’s equation. 


(From Darken and Gurry, “Physical Chemistry of Metals’ McGraw Hill, New York, 1953). 


Metal Industry, 19 Fune 1959 


As has been pointed out by 
Cottrell, however, it is not clear 
whether the low creep rate of 
commercial alloys is due to precipita- 
tion hardening prior to stressing or 
whether the effective precipitation is 
taking place during deformation. In 
practice, the alloys are solution treated 
and then aged at a lower temperature 
in order to produce some precipitation. 
Deformation accelerates ageing, how- 
ever, and further precipitation may be 
taking place during service and Cottrell 
has suggested that the climb of dis- 
locations over a barrier is likely to be 
retarded if precipitation is taking place 
along the dislocation line during 
the deformation process. He suggests,! 
therefore, that “the greatest creep 
resistance should be obtained by using 
two distinct precipitating substances, 
one already precipitated before the 
creep deformation, in order to raise the 
initial elastic limit and reduce initial 
creep, and one held back in (slightly) 
supersaturated solution, ready to pre- 
cipitate in dislocations and prevent 
them from climbing.” Here, then is 
a prediction which can be the basis for 
the development of new alloys. In a 
most interesting Paper by Glen? which 
discusses in some detail the effect of 
alloying elements on creep behaviour, 
evidence is found for strain-induced 
precipitation in commercial alloys 
during creep. 

Another sphere in which lattice fault 
theory is likely to be of practical value 
is in helping to understand the effect 
of interstitial elements such as carbon 
and nitrogen on the mechanical pro- 
perties of metals with the body- 
centred-cubic crystal structure. The 
original interpretation of the presence 
of a yield point in iron in terms of the 
locking dislocations by interstitial 
atoms (the so-called Cottrell locking) 
has been developed and supported by 
experimental work. The locking of 
dislocations is responsible for the well- 
known effect of temperature on the 
yield point of body-centred-cubic 
metals. Decreasing the temperature of 
test increases the yield strength until 
the yield strength exceeds the fracture 
strength and a brittle fracture is 
obtained. The temperature of this 
ductile to brittle transition, which is 
found in, for example, « iron, molyb- 
denum and tungsten, varies, of course, 
with the conditions of test and the state 
of the metal and it can be of con- 
siderable practical importance. For 
example, the usefulness of an element 
such as molybdenum as the major con- 
stituent in an engineering material has 
been limited by the room temperature 
brittleness of molybdenum in _ the 
recrystallized state. A large amount of 
experimental work has been carried 
out, both in this country and in 
America, to study the effect of trace 
impurities on the ductile to brittle 
transition temperature of molybdenum. 
It is, perhaps, fair to say that, had dis- 
location theory not been developed, it 
might have been concluded from the 
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results of the experimental work 
that recrystallized molybdenum is 
inherently of low ductility at room 
temperature. In other words, an 
understanding of the way very small 
percentages of interstitial elements can 
lock dislocations has made us 
appreciate the importance of trace 
impurities in body-centred-cubic 
metals and, therefore, has helped to 
guide the experimental work along the 
right lines. 

The usefulness of lattice fault theory, 
is perhaps, most clearly seen in the 
field of atomic energy. The develop- 
ment of nuclear reactors has involved 
the use of materials under completely 
new service conditions. To assess the 
effects of radiation damage on the 
properties of a given material actual 
experimental tests must, of course, be 
carried out but the experimental 
facilities required for this sort of work 
are very expensive and are io a certain 
extent limited. It is of first impor- 
tance, therefore, to plan the experi- 
mental work so that a maximum 
amount of information is obtained from 
the results. Consider, for example, the 
effect of neutron irradiation on the 
creep strength of a metal or alloy. For a 
pure metal the creep strength becomes 
poor when self-diffusion becomes rapid 
due to the increase in the concentration 
of thermal vacancies with increasing 
temperature. The effects of irradiation 
damage which produces point defects 
may be expected, therefore, to be 
related to the thermal effect. At high 
temperatures the number of thermal 
vacancies is large and, therefore, the 
additional effect of irradiation damage 
on creep rate is likely to be small. On 
the other hand at low temperatures, 
the reduced mobility of the vacancies 
will prevent them having an adverse 
effect; in fact some degree of hardening 
is to be expected. There should, 
therefore, be a critical temperature 
range over which the effects of irradia- 
tion on creep will be important. Again, 
if the creep strength of an alloy is 
dependent on the hardening produced 
by a fine precipitate (e.g. G.P. zones) 
then, under irradiation, the increased 
diffusion rates will produce over- 
ageing and, therefore, an alloy, to 
retain its properties under irradiation, 
should be hardened by elements in 
solid solution and/or by the presence 
of large stable precipitates. 

It can be concluded that the main 
practical value of the theoretical 
advances has been in helping us to 
understand the behaviour of metals and 
alloys and of permitting at least some 
of the experimental work to be planned 
in the most economical way. 


Semi-Empirical Rules 


The usefulness of a rather less basic 
approach can now be considered and 
brief reference must be made to the 
now famous Hume-Rothery relation- 
ships. In almost any of the accounts 
of the technological developments of 
the newer elements, such as titanium, 
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alloying behaviour is considered in 
terms of these relationships. 


Hume-Rothery Relationships. It 
was first pointed out in 1934 by Hume- 
Rothery and his co-workers that a 
necessary condition for an extensive 
solid solubility of one element in 
another is that the difference in atomic 
diameters of the two components 
should not be greater than 15 per cent. 
This rule has been used extensively as 
a first criterion for solid solubility and 
it is worth noting that when the size 
factor is unfavourable (i.e. greater than 
15 per cent) the solubility usually 
increases with increasing temperature 
and such additions may be of value in 
producing precipitation hardening. 

Experience has shown that a 
favourable size factor is not a sufficient 
condition for extended solubility and 
allowance must be made for differences 
in valency and electro-negativity. In 
copper, silver and gold the solubility of 
a second element is likely to be lower 
the higher its valency and, as has 
already been seen this is in keeping 
with electron theory. When both 
metals are of valency greater than one 
the situation is more complex however. 
There will be a tendency for the forma- 
tion of intermetallic compounds when 
the difference in electro-negativity 
between the two elements is large 
thereby limiting the solid solution 
range even when the size factor is 
favourable. 

Pauling has shown that it is possible 
to prepare a numerical table of electro- 
negativities in such a way that the 
square of the difference in the electro- 
negativities of two elements is approxi- 
mately proportional to the heat evolved 
during the formation of a _ bond 
between these elements, and Gordy 
showed in 1946 that these electro- 
negativity values could be expressed by 
the relationship : — 


Electro-negativity — 0-31 ( 2 + l ) +0-5 


where n’ is the number of valency 
electrons/atom, and r is the single 
bond radius. (The single bond radius 
of a metal, introduced by Pauling, is 
an attempt to obtain a value for the 
radius of an atom which is independent 
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of the strength of the interatomic 
bonding forces. It is defined by the 
equation : — 
r—1rn,=—0-3 Log n. 

where n, the bond number, is the 
number of sharing electron pairs 
making up the bond in which the metal 
radius is rn. That is m=the co- 
ordination number divided by the 
metal valency.) 

Some values of Pauling’s electro- 
negativities are given in Table II 
together with values calculated from 
Gordy’s equation. These values will 
not be considered in detail but the 
Table makes it clear that a quantitative 
guide to’ differences in electro- 
negativity is available. In general, 
experience has shown that compound 
formation will prevent extensive solid 
solubility in a binary system when 
the difference in electro-negativities 
between the two elements is greater 
than about half a unit. If, therefore, 
the elements are plotted on a diagram 
in which one axis represents atomic 
radius and the other represents electro- 
negativity there will be a region around 
any given element for which extensive 
solid solubility is possible and for 
elements outside this area extensive 
solubility is unlikely (Fig. 1). The 
ability to predict the solid solu- 
bility range in alloys is of obvious 
practical importance although it should 
be emphasized that these relationships 
must be used with caution. 


Intermetallic Compounds. When 
considering the use of intermetallic 
compounds in dispersed phase 
hardening, for example, a knowledge of 
their stability under given conditions is 
required. If thermodynamic data are 
available, therefore, this data can be a 
guide to the experimental work. For 
this reason the interesting correlation 
by Kubaschewski of the stability of 
intermetallic phases should be men- 
tioned. This is a new work which 
was presented by Kubaschewski at an 
N.P.L. Symposium last June. Making 
use of two simple assumptions, 
Kubaschewski has calculated what he 
calls an effective co-ordination number 
for the two types of metal atoms in a 
given intermetallic compound. From 
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these effective co-ordination numbers 
(referred to here as co-ordination 
factors) he has been able to calculate 
the heat of formation of a large number 
of compounds of different crystal 
structures. He has then compared 
these calculated values with known 
heat of formation data and has obtained 
a remarkable degree of agreement. 
His co-ordination factors do not 
necessarily bear any relation to actual 
co-ordination since they include an 
allowance for changes in bond length 
brought about by alloying. For 
example, a face-centred-cubic metal in 
which the metal atoms have a co- 
ordination number of twelve will have, 
using his relationships, a co-ordination 
factor greater than twelve if all the 
bond distances are reduced. The co- 
ordination factor does take into con- 
sideration, therefore, bond energies as 
well as the geometry of the crystal 
system and this, presumably, is the 
reason why the correlation is possible. 
The value of the correlation is that it 
can be used to estimate the stability of 
an intermetallic compound of known 
crystal structure when experimental 
data are not available. How far 
metallurgists will make use of 
Kubaschewski’s ideas will have to be 
seen. 


The Transition Metals. All the 
metals with high melting points are 
transition metals, and, therefore, the 
transition metals are of considerable 
practical importance. Any basic under- 
standing of their properties is difficult, 
however, owing to their complex 
electronic structure in which the s and 
p states of the outer electronic shell 
overlap those of the incomolete d shell 
forming hybrid spd bonding orbitals 
and, as has been seen, the collective 
electron theory cannot as yet be 
applied, with any measure of success, 
to these metals. The writer’s own 
interpretation of some of the properties 
of the transition metals, which claims 
to be consistent with the known facts, 
and which can be used to predict the 
behaviour of transition metal alloys and 
interstitial comnounds may now be 
considered. The interpretation is 
based upon the resonating covalent 
bond theory of Pauling and its sub- 
sequent modifications by Hume- 
Rothery, Irving and Williams. 

Hume-Rothery and his co-workers? 
have suggested a scheme for the 
valencies of the transition metals in 
which the vulencies in the metallic 
state are considered to be related to the 
valencies exhibited by these elements 
in inorganic chemistry. The valencies 
of the Group IITA, IVA, VA and VIA 
elements are considered to increase 
progressively from three for the Group 
IIIA elements, four for the Group IVA 
elements, five for the Group VA 
elements and approximately six for the 
Group VIA elements. On moving 
farther to the right in the Periodic 
Table. at least for the second and third 
transition series, the valency of the 
elements is considered to decrease 


progressively owing to the additional 
electrons entering non-bonding orbitals 
and having coupled with them, 
electrons which previously contributed 
to the metallic bonding. In the first 
transition series the picture is more 
complex due to the increased stability 
of non-bonding orbitals and for this 
reason the writer’s approach cannot be 
applied directly to elements in the first 
transition series beyond chromium. 

The important feature of this picture 
of the valencies of the transition metals 
in relation to the writer’s interpreta- 
tion of their properties is that the 
addition of electrons to Group IIIA, 
IVA or VA elements will increase the 
number of bonding electrons, whereas 
the addition of electrons to the Group 
VIA elements, and those further to 
the right of the Periodic Table, 
will produce a decrease in the number 
of electrons available for resonating 
covalent bonding. 

For the transition elements a 
maximum in the strength of the 
bonding forces is found in Group VIA 
of the Periodic Table as can be seen 
from the melting points and heat of 
formation data, and Hume-Rothery and 
his co-workers have put forward a 
possible explanation for this. According 
to the resonating covalent bond theory 
of metals the energy of a metal crystal 
is dependent both on the strength of 
the electron bonds and on the stabiliz- 
ing effect of electron resonance. If the 
number of bonding electrons per atom 
is V and the co-ordination number of 
the metal atoms is N, then the contri- 
bution of resonance will be a maximum 


In face-centred-cubic 


when V= > 


metals and hexagonal - close - packed 
metals of ideal ¢/, ratio, the co-ordina- 
tion number is twelve and, therefore, 
for these crystal structures a maximum 
in the bonding energy is to be expected 
when there are six bonding electrons 
per atom (i.e.) in Group VIA of the 
Periodic Table. The Group VIA 
elements possess the body-centred- 
cubic structure, however, in which each 
metal atom has eight nearest neigh- 
bours and six next nearest neigh- 
bours at a slightly greater difference. 
The maximum in bond energies in 
Group VIA can, therefore, be under- 
stood if the effective co-ordination of 
a body-centred-cubic structure is 
approximately twelve, the six next 
nearest neighbours being equivalent, as 
far as resonance is concerned, to four 
atoms at the shorter distance. The 
writer’s interpretation assumes an 
effective co-ordination number of 
twelve for the body-centred-cubic 
structure and this is in keeping with 
Kubaschewski’s picture, in which an 
effective co-ordination number of 11-8 
is obtained for the body-centred-cubic 
structure when changes in bond 
strength are mot included; when 
changes in bond strength are included 
Kubaschewski obtains values of a little 
over twelve for what are called here his 
co-ordination factors. 
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It is postulated that, in the transition 
metals towards the centre of the transi- 
tion series where high metal valencies 
are possible (and therefore, conditions 
for maximum resonance are possible) 
the properties of these elements are 
largely dependent on the tendency for 
the number of bonding electrons per 
atom to be equal to half the effective 
co-ordination number. This is saying 
that for these elements the resonance 
contributions to the strength of the 
bond are of considerable importance in 
determining, for example, crystal 
structure and alloying behaviour. 

It cannot be shown here in detail, 
how this hypothesis can be applied to a 
wide range of properties of the transi- 
tion metals, but for an example of the 
usefulness of this approach reference 
may be made to the first issue of 
“Powder Metallurgy” in which these 
ideas have been applied to the transi- 
tion metal carbides. The interpreta- 
tion is useful as a means of correlating 
the behaviour and crystal structure of 
binary alloys containing two transition 
metals and a considerable amount of 
experimental work to assess. the 
practical value of this approach as a 
method of predicting the properties of 
alloys has been carried out at the 
Research Laboratories of the General 
Electric Co. Ltd., with remarkable 
success. It is intended to publish these 
results at the earliest opportunity. 
Only the passage of time will show 
how far this relationship between 
electron concentration and co-ordina- 
tion number is generally useful, but it 
is believed that it will aid the develop- 
ment of “Tailor Made Alloys” based 
on the transition elements. 


Experience 

Finally, one or two examples may be 
given of the way in which experience 
in a particular field of work can lead 
to empirical rules of limited applica- 
tion. For instance, there is the work 
of Kornilov and his co-workers in the 
field of high temperature alloys. From 
the results of creep tests at 800°C. on 
various binary, ternary and more 
complex alloys based on nickel, they 
conclude that the creep strength of this 
type of alloy increases progressively on 
increasing the number of components 
in the alloy. The same Russian school 
has shown that at low temperatures 
(600°-800°C.) the maximum effect of 
an addition element on the creep rate 
of nickel-base alloys is obtained when 
the solid solubility range is just 
exceeded whereas at high temperatures 
(e.g. 1,250°C.) maximum effect is 
obtained in an unsaturated solution. 
The observations are, of course based 
on experimental work and are not 
necessarily widely applicable but 
within a limited sphere they can be a 
guide in developing improved alloys. 

It may perhaps have been noticed 
that, so far, no specific example of a 
“Tailor Made Alloy” has been given. 
It is in the field of experimental results 


(continued on page 508) 
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A general view of the gravity die-casting foundry at Kaye Alloy Castings Ltd., Handsworth 


Die-Caster’s Jubilee 


tions of a revival in trade, it still 

needed courage to launch an 
industrial enterprise, however small, in 
1934. That was the year in which 
Kaye Alloy Castings Limited was 
founded, and the glance back from this 
year’s silver jubilee to the early years 
of the company emphasizes both the 
growth of the firm itself and some 
of the industrial trends that have 
developed. 

In 1934, production was limited to a 
narrow range of gravity die-castings for 
automobile engine applications, and it 
was only gradually that the scope was 
widened. At that time the works 
occupied only a portion of the premises 
at Anne Road, Handsworth, where the 
present offices and gravity die-casting 
foundry are situated. As production 
expanded, however, and the market for 
die-castings developed, a _ beginning 
was made in the field of pressure die- 
casting, the first Kippcaster being 
purchased in 1938. 

Early in the war years, when every 
effort was being made to increase 
production, a Schultz machine was 
installed, and since then the firm’s 
pressure die-casting capacity has 
steadily increased. Throughout the 
war, gravity die-castings in aluminium 
alloys, aluminium bronze, and zinc 
were produced, but pressure die- 
castings were confined to zinc alloy. 

In 1946, one of the major steps in 
the firm’s history was taken, when 
the Presteigne (Radnorshire) works 
was acquired. This enabled plans to 
be put in hand for a much larger 
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pressure die-casting programme, and 
at the same time relieved some of the 
pressure on space at the Handsworth 
works. At first, only the zinc pressure 
die-casting foundry was moved to 
Presteigne, but in 1949 an aluminium 
foundry was laid down and _ later 
extended by the addition of a further 
bay. The present equipment and 
capacity of the two works will be 
apparent from the following des- 
criptions. 


Gravity Casting Foundry 


The Handsworth premises consist of 
six bays, each 115ft. long and 50 ft. 
wide, giving a total area of some 
3,800 yd?. At the east end of the works 
is the foundry, occupying two bays. 
Adjacent to this are core shops, with 
a machine shop, heat-treatment depart- 
ment, despatch department, offices, 
maintenance workshops and die store 
taking up the central area of the works. 
At the west end is the toolroom. A 
labour force of some 130 people is 
employed. 

The foundry is laid out for melting 
and gravity casting any aluminium 
alloy in the commercial range used for 
gravity die-casting. A great deal of the 
foundry production is to D.T.D. speci- 
fications, and the company has been 
A.I.D. approved since 1936. The range 
of castings produced includes relatively 
small pieces of little more than half- 
an-ounce in weight, and others up to a 
half-hundredweight. Although alu- 
minium bronze was cast until 1946, 
this has been dropped in order to 
concentrate attention on aluminium. 
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A small amount of zinc is, however, 
still gravity cast. 

Furnaces are of the bale-out type, 
varying from 300-400 lb. capacity. 
These are, as far as possible, retained 
regularly in use with a particular alloy 
in order to avoid any possible con- 
tamination of one melt by constituents 
of a different composition. When it 
does become necessary to melt different 
alloys in the same furnace, the practice 
of changing the crucible for each alloy 
is followed. In addition to the bale- 
out furnaces, of which there are 
twenty-four, a 400lb. Berry tilting 
furnace is also employed for certain 
alloys. All furnaces are oil-fired, and 
fume hoods are fitted immediately 
above them, carrying smoke and fume 
via extraction ducting to a fan extrac- 
tion system at one end of the shop. 
Further, to ensure comfortable work- 
ing conditions, particularly in the hotter 
months of the year, an induction 
system brings fresh air into the foundry 
adjacent to the die-casting stands. 

Prior to being issued for melting, 
ingot metal is received and stored at 
one end of the foundry. On receipt, it 
is clearly marked to indicate the type 
of alloy to which it belongs, so that 
casters themselves have no difficulty 
in ensuring that the right alloy is used. 

The gravity die machines vary in 
size and type to correspond with the 
wide range of castings produced. Some 
are designed for manual operation, 
some are air-operated; there are also 
air-operated hoists for handling the 
larger dies and cores. 

Maintenance of quality in the cast- 





ings and reduction to a minimum of 
foundry scrap are achieved by having a 
patrol inspector, who examines three 
or four times each day, the castings 
coming from each of the dies. Any 
diminution in surface finish, inadequate 
feeding, or other defects, are thus 
located on the foundry floor, and steps 
are immediately taken to put the matter 
right. 

The introduction, a few years ago, 
of shell-moulded cores constituted a 
major step forward in gravity die- 
casting, and although at this foundry a 
few sand cores are still made, the 
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Above : One of the gravity die machines with power-assisted corepullers 


Left : One of the gravity dies ; in this case the die comprises a 
number of segments around a central core 


majority are shell blown. Core making 
machines are of Polygram design, and 
some typical cores may be seen in 
the illustration below. Many of the 
more intricate castings, such as the 
turbine in which 28 segments are used, 
would be economically impracticable 
without the use of sheil-blown cores. 

There still remains, however, a 
number of castings in which the hand 
moulded sand core still represents the 
most economical production method, 
and a small sand core shop is kept 
busy on this type of work. This shop 
contains a sand dryer, mixing mill, 


A part of the core shop where the shell cores are produced 


moulding benches, and CO, curing 
equipment. 

In the fettling shop, through which 
all castings pass, are several “Midsaw” 
bandsaws of varying capacities, 
grinders and backstand machines, and 
a disc linisher. These cope effectively 
with the removal of runners, gates and 
flash, and remove burrs or other pro- 
trusions from faces required to be flat. 

Although the majority of the castings 
go direct to customers who carry out 
their own machining requirements, a 
small machine shop is equipped for 
drilling, reaming and capstan work to 
commercial limits. 

Inspection features largely in the 
efforts to reduce scrap and obviate 
customers’ rejects, and a well-equipped 
inspection department is engaged on 
the final inspection of castings before 
they leave the works. Each batch of 
castings is numbered, and any com- 
plaint regarding a casting can at any 
time be traced back to its particular 
batch. 

A proportion of the castings is called 
for in the heat-treated condition, and a 
separate department is maintained to 
carry out this work. Pressure testing 
is also a regular operation for certain 
classes of castings. Adjacent to the 
foundry is the die maintenance depart- 
ment, where day-to-day repairs are 
carried out on dies in use in the 
foundry. 

Since such a wide variety of castings 
is produced, and dies cannot be dis- 
pensed with lest a repeat order comes 
in, the die store occupies a large area. 

The die design department, which 
originates designs for all the company’s 
dies for both the Handsworth and 
Presteigne works, plays an important 
part in the firm’s progress, and 
co-operation between this department 
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and customers is encouraged, especially 
in the earliest stages of the develop- 
ment of a design. Similarly, the tool- 
room produces and modifies _ all 
pressure and gravity dies, although the 
nucleus of a toolroom is being built up 
at Presteigne. 


Pressure Die-Casting Foundry 


At Presteigne, the foundries occupy 
three bays at the rear of the offices and 
fettling shops. Two of these comprise 
the aluminium foundry, and the other 
is the zinc foundry. 

In the zinc foundry there are three 
types of pressure die-casting machines. 
Six of these machines are Kippcasters, 
two are E.M.B. No. 12 die-casters, and 
there are two Schultz machines —a 
164in. and a 20in. Metal for the 
machines is melted in a 300 lb. Berry 
bale-out crucible furnace, melt tem- 
peratures being controlled and recorded 
by pyrometer recorders. 

One of the features of the foundry 
operation is the employment of the 
“Centralograph” system for recording 
continuity of machine operation. Each 
of the machines is connected to this 
system, every shot being recorded on a 
chart in the office with a record of the 
time interval. Thus, the duration of 
any waiting time, stoppage or break- 
down is shown on the chart, and each 
day the chart is analysed and compared 
with shop reports. Also at each 
machine is a dial of telephone type, by 
means of which the operator can 
record a number on the “Centralo- 
graph” chart to indicate the reason for 
a given stoppage; thus, dialling three 
may indicate an electrical breakdown, 
while five may signify a die change. 

One of the advantages of this 
system, apart from the immediate one 
of indicating operating rate, is that the 
charts can be analysed over a period, 


Left: Assembling shell 
cores into a gravity 
die for a turbine 


Right: A part of the 
aluminium foundry at 
Presteigne 


and if a particular reason for stoppage 
appears to be recurrent, steps can be 
taken to deal with the origin of the 
trouble. 

In the larger machines it is 
often necessary to use power-assisted 


(hydraulic) core pullers, since many of 
the castings in production require 
complex coring. This creates prob- 
lems with the guarding of the 
machines, and screens have been intro- 
(continued on page 510) 


Kippcasters, and at the rear E.M.B. machines in the zinc pressure die-casting foundry at Presteigne 
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HEAT-TREATMENT OF 


Flash Anneali 


T their Dolgarrog Works in 
North Wales, The Aluminium 
Corporation Ltd., are operating 

a new type continuous flash annealing 
furnace in which circles of aluminium- 
manganese alloy are heated rapidly by 
radiation, to produce the fine grain 
structure needed for deep drawing. 
Results comparable with salt bath treat- 
ment are being achieved with freedom 
from distortion, staining and surface 
damage. 

The radiant flash annealing furnace 
was designed and manufactured by 
Royce Electric Furnaces Ltd., Sir 
Richard’s Bridge, Walton-on-Thames, 
Surrey, in conjunction with the Alu- 
minium Corporation. The radiation is 
obtained from heating panels, which 
are fitted with heavy gauge nickel- 
chrome heating elements and posi- 
tioned in the roof and the hearth of 
the furnace. 

Variations in heating rates are 
readily made by adjusting the spacing 
of the panels from the work, the roof 
and hearth being built as separate units 
suspended from the main framework 
of the furnace and contrabalanced. 
These units are moved by synchro- 
nously driven jacks operated by hand 
wheels which allow fine adjustments 
to be made. The furnace can be 
opened in this way to give easy access 
to the interior and the heating 
elements. A gauge is provided to show 
the spacing of the heating panels from 
the charge. 

The sides of the furnace are 
supported on a floor standing frame- 
work and are enclosed in a sheet metal 
casing. Vertical sliding doors at both 
ends of the furnace allow the entrance 
and exit to the heating chamber to be 
closed as far as possible to reduce heat 
losses. 

The charge is carried through the 
furnace on a_ horizontal conveyor, 
which has two endless chains running 
along the sides of the chamber and 
carrying cross flights of heat resisting 
steel. The cross flights are covered 
with woven asbestos cloth to provide 
a non-abrasive support. The con- 
veyor is driven by a squirrel cage 
motor through reduction gear. Its 
speed can be varied between 4 and 
30 ft/min. 

In the design and control of the 
Royce flash annealing furnace, special 
precautions are taken to avoid tempera- 
ture fluctuations. The elements are 
supported in grooved refractories of 
high density which, having a high heat 
content, serve as a heat reservoir. The 
temperature of the furnace is con- 
trolled in four independent zones, the 
automatic indicating controllers being 
used not to switch the element supply 
but to regulate the supply voltage. The 
conveyor temperature is maintained as 


+ 
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ALUMINIUM-MANGANESE ALLOY CIRCLES BEFORE DRAWING 
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Flash annealing furnace heated by radiant panels, and built by Royce Electric Furnaces Ltd. 
in conjunction with The Aluminium Corporation Ltd. 


far as possible when it leaves the 
heating chamber by providing a closed 
and heat insulated return path. 

Safety precautions are incorporated 
in the furnace to protect the elements 
from damage by overheating, and to 
protect a charge should the conveyor 
be stopped accidentally. In this event 
the supply to the elements is removed 
automatically and an alarm is sounded. 


The furnace has a rating of 90kW, 
it provides temperatures up to 900°C., 
and has a heating chamber 21 in. wide 
by 15ft. long. Heating times for 
circles ranging from 6in. to 20in in 
diameter, and from 0-020 in. to 0-080 in. 
thick, vary from 14 to 4min. The out- 
put of circles of 18 gauge material, 
12 in. in diameter, is a little over 
2 cwt/hr. 
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of limited applicability that this kind of 
prediction is possible. A fine example 
is the work of Keeneford at A.R.D.E. 
on the development of an alloy steel 
resistant to thermal stress cracking and 
softening after tempering at tempera- 
tures up to approximately 600°C. He 
first systematically investigated the 
effect of individual alloying elements 
on transformation volume changes and 
on the breakdown of martensite during 
tempering and, from these experi- 
mental results he was able to conclude 
that a steel containing 2 per cent silicon 
and 0-75 per cent molybdenum would 
have the desired properties. A study 
of an alloy of this composition con- 
firmed the predictions. 

From our limited survey it can be 
concluded that the present under- 
standing of metals and alloys is not 
sufficiently advanced for alloy develop- 
ment to be carried out theoretically 


(research laboratories are still 
necessary) and the main value of our 
new knowledge is in guiding experi- 
mental work along the right lines. What 
is needed in the future, and to a certain 
extent has perhaps been lacking in the 
past, is a closer link between the metal 
physicist and the practical metallurgist 
so that, as far as possible, the metal- 
lurgist is fully aware of theoretical 
developments and, in turn, the metal 
physicist should attempt to apply his 
knowledge to the complex problems 
associated with commercial materials. 
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Pressure Die-Casting Review 


Die-Casting Production in 1958 


IE-CASTING in aluminium, 

magnesium, copper and zinc 

alloys has become a well-estab- 
lished and important process for the 
economic production of suitably 
designed shapes in relatively large 
quantities and to reasonably accurate 
dimensions. An attempt has been made 
to obtain a survey of the activities of 
the die-casting industry during 1958, 
and the results are summarized here- 
with under the various alloy groups. 


Aluminium Alloys 


Compared with 1957, there was a rise 
of over 5-7 per cent in the tonnage of 
gravity die-castings and over 9-3 per 
cent in that of pressure die-castings 
despatched. In the same years, die- 
castings accounted for 73-3 per cent 
and 76-5 per cent respectively of all 
aluminium alloy castings produced. 
The actual U.K. figures, based on 
Ministry of Supply returns, are given 
in Table I. 

These figures should probably be 
increased by a small amount to allow 
for the output of firms who do not 
report to the Ministry of Supply. 

Generally speaking, the alloys used 
were those specified in B.S.1490, which 
covers nineteen compositions for 
gravity die-castings and five for 
pressure die-castings. No separate 
figures are available for production in 
each of these alloys, but among the 
compositions most commonly used 
as-cast or heat-treated were : — 

(a) For gravity die-castings: LM.4 


By L. J. BRICE, m.sc., F.1.M. 


(probably the most popular), LM.6, 8 
and 10; LM.22 for higher strength; 
LM.13 and 14 for operation at elevated 
temperatures. 

(b) For pressure die-castings: LM.2 
and LM.24; LM.6 and LM.20 for large 
surface areas and thin walls. 

The relative tonnages of castings 
(sand and die combined) produced for 
various groups of end uses are kept 
confidential to the industry. It is 
generally known, however, that the 
various forms of transport absorbed the 
largest tonnage of aluminium alloy 
castings; other important outlets being 
in the spheres of domestic and office 
equipment, and electrical plant and 
equipment. The relative proportions 
of sand- and die-castings absorbed by 
these end uses are not known. 

The trend from sand casting to 
gravity die-casting, and from gravity to 
pressure die-casting continued. The 
development of larger pressure casting 
machines made possible an increase in 
the size of pressure die-castings pro- 
duced. Safety measures were also 
improved. 


Magnesium Alloys 


Again comparing “total despatched” 
for 1957 and 1958, gravity die-castings 
fell by 6 per cent, pressure die-castings 
by 10 per cent, and taking into account 
sand castings, there was an overall 
production drop of nearly 28 per cent. 
Die-castings accounted for only 12 per 
cent of total production of castings. 
The U.K. figures, based on Ministry of 


TABLE I—ALUMINIUM ALLOY CASTINGS 





1957 
(Tons) 


1958 
(Tons) 





Sand Castings | 21,023 


(26-7 per cent) 


19,046 (23-5 per cent) 





Gravity Die-Castings 42,032 


Pressure Die-Castings 16,096 


(53-0 per cent) 
(20-3 per cent) 


44,446 (54-8 per cent) 


17,607 





(21-7 per cent) 





Total Die-Castings 58,128 


62,053 





TABLE II—PRODUCTION OF MAGNESIUM ALLOY CASTINGS 





1957 
(Tons) 


1958 
(Tons) 





Sand Castings 2292°1 


(91 per cent) 


1610-2 (88 per cent) 





Gravity Die-Castings 157-2 


Pressure Die-Castings 76°7 


(6 per cent) 


(3 per cent) 


147°5 
68-7 


(8 per cent) 
(4 per cent) 





Total Die-Castings 233°9 





216-2 








Supply returns, are given in Table II. 

The die-casting alloys used were 
covered by the following: 

(a) For gravity die-castings: B.S. 
1273, 1274, 1275 (AZ 91 as-cast, solu- 
tion treated and fully heat-treated 
respectively), D.T.D.721 (Z5Z_ heat- 
treated), D.T.D.708 (ZRE1 as-cast and 
annealed), and “C” alloy (aluminium 
7-5-9-5 per cent, zinc 0-3-1-5 per cent, 
manganese 0-15 per cent minimum). 

(b) For pressure die-castings: B.S. 
1273 (AZ91) and A8X (aluminium 
8 per cent+beryllium 0-5 per cent). 

The tonnages of each alloy produced 
are not known. The “C” alloy was, 
however, the most widely used of 
gravity die-cast alloys; it was also used 
successfully for pressure die-castings. 

No figures are available for produc- 
tion of die-castings for the various 
groups of end uses, but among applica- 
tions of importance were: road trans- 
port, textile and agricultural machinery, 
building and constructional equipment, 
office machinery, small tools, optical, 
electrical and radio equipment, vacuum 
cleaner parts, airframes, printing, light- 
weight saws. 

Although a certain amount of ground 
appears to have been lost in 1958, there 
are indications that renewed interest 
by motor manufacturers in the use of 
magnesium alloy die-castings may lead 
to some recovery in 1959. 


Zinc Alloys 


The copper-free alloy to B.S.1004A 
continued to hold the field almost 
exclusively, although a relatively small 
amount of the copper-containing alloy 
to B.S.1004B was used for certain 
manufactures, such as zipp fasteners. 

The consumption of the alloys for 
1958 was of the order of 49,000 tons, 
this being approximately 7 per cent 
higher than the figure for 1957. 

The motor industry accounted for 
approximately 60 per cent of the total 
consumption in 1958; other important 
end uses were home appliances and 
toys (10-14 per cent each), hardware 
(5 per cent), machinery, tools, scientific, 
commercial and office equipment (10 
per cent). 


Copper Alloys 


Unlike the position with regard to 
groups mentioned previously, there is 
no central organization which can 
provide detailed information con- 
cerning overall production figures for 
copper alloy die-castings. It was thus 
necessary to communicate directly with 
firms known to produce copper alloy 
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TABLE IlI—DIE-CASTINGS IN COPPER ALLOYS 





Alloys 


Gravity Die-Castings 
(Tons) 


Pressure Die-Castings 
(Tons) 





526°5 


812°5 








“60/40” Brass and 


Naval Brass 


These returns cover “60/40”’ brass, B.S. 1400-B4-C, B.S. 
1400-B5-C (Naval Brass) and composition to B.S. 218 





1587 


400 





Aluminium Bronze 
and High Tensile 
Brass 


and AB2-C. 


The alloys quoted in the returns include:— 

B.S.1400-AB1-C, B.S.1400-AB2-C, B.S.1400-HTB1-C, 
D.T.D.174A and 412, “90/10? Aluminium Bronze. 
The alloys principally used were to B.S.1400-AB1-C 





| 86 





Silicon Brass 


No remarks 





506 





Unspecified 


This group covers generally brass, aluminium bronze 
and high tensile brass, tonnages for individual alloys 
not having been given. 





TOTALS 





2619-5 


| 1298-5 





die-castings, and Table III is a colla- 
tion of the information submitted in 
reply to a questionnaire. The co-opera- 


tion of these firms, enabling what is 
believed to be a reasonably accurate 
estimate of production to be obtained, 
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is very much appreciated. The figures 
quoted in Table III are thought to 
cover most, if not the whole, of the 
production in the country. 

The end uses were very varied, 
covering motor, transport, electrical, 
general engineering; electronics; food 
plant; hospital instruments; plumbing 
and sanitary fittings. Steady or increas- 
ing demand over the year was reported 
by several firms, and at least one firm 
developed techniques for casting to 
closer dimensional limits and _ to 
improved surface finish. In one case 
a tendency to replace sand by gravity 
die-castings was noted; in another, 
gravity die-castings were being replaced 
by shell moulding. The use of 
Superston 40 was mentioned. 


Acknowledgment is made to the Zinc 
Alloy Die Casters Association for the 
information relative to zinc alloys, to 
the Aluminium Industry Council and 
to Mr. A. P. Fenn (Birmingham 
Aluminium Casting Co. Ltd.) for help 
in the preparation of the data on alu- 
minium alloys, and to the Magnesium 
Industry Council and Magnesium 
Elektron Ltd. for their assistance in the 
preparation of details relating to 
magnesium alloys. 
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duced between adjacent machines, so 
that the dangers from splash are 
minimized. 

After castings are removed from the 
machines they are placed into trans- 
portable bins for removal to the 
fettling shop. This shop is on an upper 
floor and here all runners and flash are 
removed. Although hand fettling is 
still used to some extent, a “Midsaw” 
bandsaw is used for the heavier work 
and linishers and backstarid machines 
are in use. Tumbling is also being 
increasingly used, and presses using 
multiple tools deal with clipping and 
blanking operations. 

The aluminium foundry, occupying 
the two bays adjacent to the zinc 
foundry, has five Reed-Prentice 14 G. 
machines, three E.M.B. No. 12 
machines, and an E.M.B. No. 14. The 
Reed-Prentice machines are  semi- 
automatic, providing a variable cycling 
time from 6 to 90 sec. The E.M.B. 
No. 12 machines are adapted for cold 
chamber operation and are manually 
controlled, but the E.M.B. No. 14 is 
semi-automatic. In this foundry, 
runners and sprues are broken from 
the castings as they are removed from 
the dies, and the castings then go to 
the fettling shop for flash removal. 
(Aluminium castings are handled in a 
separate fettling shop from that in 
which the zinc castings are trimmed.) 
The fettling shop for aluminium cast- 
ings is adjacent to the aluminium 
foundry, and fettling shop scrap is 
returned direct to the foundry for 
remelting. In addition to a “Midsaw” 


bandsaw, there are a belt linisher and 
a backstand machine for trimming 
castings. 

Next to the fettling shop is a small 
machine shop equipped with South- 
wark No. 2 capstans, where any 
machining that may be required is 
carried out. In general, the demand 
for machining is not great, since 
the foundries are essentially jobbing 
foundries, and castings vary from } oz. 
in aluminium to approximately 3 lb., 
and up to 8 1b. in zinc. 

Other departments at the Presteigne 
works include the toolroom, inspection 
and despatch departments. The tool- 
room is, for the most part, occupied 
with the maintenance requirements of 
the production departments, but some 
new dies are being made. New equip- 
ment is being installed and efforts to 
increase the staff of skilled men by the 
training of apprentices are being made. 

One feature of special interest at 
the Presteigne works is the liquid fuel 


- installation—believed to be the first of 


its kind in this trade in the U.K. This 
consists of two 10-ton storage tanks 
containing propane, which is metered 
off at 5 lb/in? to supply gas heating for 
the furnaces and machines. The 
supply from the tanks is controlled by 
a diaphragm valve, consumption of the 
liquid fuel being approximately 4 tons/ 
week. In the event of very cold 
weather interfering with vaporization 
of the liquid fuel, a special unit which 
passes the fuel through a water-heated 
jacket is installed. 

This plant has been installed only 


recently, replacing a producer gas 
installation which, though it had sup- 
plied the furnaces for some years, was 
not so reliable nor so consistent as the 
present unit. 


New Laboratory 


The most recent development in the 
company’s progress is the establish- 
ment of a works laboratory at Hands- 
worth. This is primarily intended to 
undertake the solution of foundry 
problems should queries arise, and to 
deal with quality control to A.I.D. 
requirements and other specifications. 
The nature of the company‘s products 
demand only limited analytical control, 
but within those limits the laboratory 
has been equipped to meet all the 
demands likely to be made upon it. 

Compactness has been the keynote 
of the laboratory layout, and wet 
analysis benches, fume cupboard, 
storage cupboards and drawers are 
readily accessible. A separate room 
houses a Spekker absorptiometer and 
balance, thus providing further facilities 
where wet analysis methods are in- 
sufficient. Outside the laboratory 
proper, a small muffle is provided for 
such heat-treatment as may arise. 

Freedom from fumes is an essential 
prerequisite for comfortable conditions 
and freedom from corrosive attack, 
and in this small laboratory, where 
fume extraction is of paramount 
importance, a Vent-Axia fan is fitted 
in the fume cupboard, ensuring a 
thoroughly clean atmosphere elsewhere. 
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Industrial News 


Home and Overseas 





Continental Orders 

Despite severe competition, Wild- 
Barfield Electric Furnaces Limited have 
obtained a number of orders from France 
and Belgium, among the more interesting 
being a complete heat-treatment installa- 
tion for the hardening, steam tempering 
etc., of a variety of watch parts. This 
order was received from Usines Kelton of 
Besancon for the manufacture of watches 
and clocks under licence from Timex 
Ltd., and calls for equipment similar to 
that installed in the Dundee factory of 
the latter. For hardening purposes on a 
continuous basis, a small shaker hearth 
furnace is being manufactured having a 
tray width of 2in. ‘This small compact 
production unit has proved extremely 
popular for a wide range of diverse com- 
ponents where the accent is on numbers 
as opposed to weight output and it has 
rightly found a place for itself in many 
factories engaged in the production of 
tiny repetition parts in large quantities. 
It will be complete with automatic tem- 
perature control, and protective atmo- 
sphere will be supplied by a G.W.B. 
endogenerator, the resultant gas being 
enriched by the addition of propane. 
Steam tempering will be carried out in 
a forced convection furnace in which the 
steam is vigorously circulated in the same 
positive manner as in the well-known 
range of Wild-Barfield tempering 
furnaces. Other furnaces include a 
special retorted pit type unit and a small 
electrode salt bath with metal pot for 
operation up to 960°C 

The low pressure die-casting system 
developed by Alumask Ltd., of Burton 
Latimer is to be employed under agree- 
ment by Société de Fonderie d’ Alu- 
minium et d’ Alliages Legers of Arandon 
(Isére), and Wild-Barfield are supplying a 
mains frequency induction heated alu- 
minium holding furnace for the process 
having some 750 lb. capacity. The 
equipment, rated at 40 kW, will have a 
nominal charge space of 24in. inside 
diameter with a depth of 30 in. 

A further gas carburizing equipment 
of the vertical pit type has been ordered 
by Fabrications Automobile Belges of 
Antwerp through the Belgian Company 
of Wild-Barfield, bringing the total now 
to four. In addition to the vertical pit 
type furnace, a “Carbodrip”/ammonia 
control panel will be supplied to enable 
the installation to be employed either for 
gas carburizing or carbonitriding and 
suitable jigs for the components to be 
treated have been designed. 


European Agents’ Conference 


A conference was held recently at the 
Chateau Impney, Droitwich, by High 
Duty Alloys Limited for their European 
agents. This was the first conference of 
its kind and due to its success, both from 
a technical and social aspect, the company 
has decided that this should become an 
annual event. Papers were read by the 
company’s technicians on forgings, extru- 
sions, castings and sheet, and these were 
interspersed with refresher tours of the 
forgings division at Redditch. 

Our photograph on this page shows 
some of the hosts and guests at this 
conference. From left to right they are: 
Mr. E. T. Stewart-Jones (development 


engineer, forging division); Mr. Paul P. 
Beck (Denmark); Mr. P. E. Lagerhjelm 
(Switzerland); Mr. Boonstoppel (Western 
Germany); Mr. H. J. Proffitt (develop- 
ment engineer, casting division); 
Mr. E. W. Peel (forging division 
manager); Mr. J. E. Fearon (Metallurgist, 
extrusion division); Mr. Paul Alexis 
(Belgium); Mr. B. W. Walker (Assistant 
export manager); Mr. P. R. Bourgeois 
(France); Mr. R. T. Thorley (metal- 
lurgist, rolling division) and Mr. John 


. Fisher (export manager). 


Canadian Copper and Nickel 


Production was smaller for copper but 
larger for nickel in April this year than 
last, while output of both metals was 
smaller in January-April than a year ago, 
the Dominion Bureau of Statistics reports. 
April copper output fell to 32,028 tons 
from 32,635 in the same month of 19538, 
while nickel edged up to 15,493 tons 
from 15,163. January-April copper pro- 
duction dropped to 117,140 tons from 
130,410 in the first four months of last 
year and nickel to 51,078 tons from 
63,622. 


Bronze and Brass Founders 


Members of the Association of Bronze 
and Brass Founders in the Lancashire and 
Cheshire areas are holding a meeting on 
Tuesday, June 30, at the Engineer’s Club, 
Manchester, commencing at 5 p.m. with 
tea. After dealing with current matters 
Mr. G. H. Charsley will give a talk on 
recruitment and training in the foundry 
industry. 


West German Exports 


Exports of semi-manufactured copper 
and copper alloy goods to East European 
countries were mainly responsible for 
higher non-ferrous metal exports by 
West Germany in 1958. This was stated 
in the annual report of the West German 
Non-Ferrous Metal Institution issued 
recently. Exports of non-ferrous metal 
semi-manufactured goods last year rose 
by 21-6 per cent, the report said. Those 
of copper or copper alloys were 28 per 
cent higher and those of aluminium or 
aluminium alloys 13 per cent. Raw non- 


ferrous metal exports last year amounted 
to 144,500 tons, a rise of nearly 20,000 
over 1957. Exports of copper rose by 
30 per cent and those of zinc also 
increased. 

Consumption of non-ferrous metals in 
West Germany advanced last year by five 
per cent over 1957, the report said. Lead 
output last year at 60,914 tons—in terms 
of recoverable lead—was 14-3 per cent 
below that of 1957, and zinc output at 
85,400 tons 9-4 per cent below that of 
1957. The report attributed this to the 
fall in world lead and zinc prices which 
cut West German mines’ income by an 
average of 40 per cent, and caused nine 
mines to close down. 

Imports of non-ferrous metals increased 
during the year. West German produc- 
tion of non-ferrous metal semi-manufac- 
tured goods rose 5 per cent last year 
to 785,000 tons, the report said. 


Copper Refining in Canada 


Recent news from Quebec is that 
Premier Duplessis has announced that 
construction of a refinery in_ the 
Chibougamau district has been approved 
in principle by a number of companies 
mining copper in the area. The announce- 
ment was made during a brief Press 
conference following the swearing-in of 
Mr. Raymond Douville of Trois-Rivieres 
as Under-Secretary of the Province. 

The Premier said the project had just 
been approved in principle and that no 
concrete plans had been made. Site 
would be either at Chibougamau or 
Chapais; both communities are about 
310 miles north of Montreal and are 
about 30 miles apart. The refinery would 
permit exploitation of low-grade ores 
which are too expensive to transport in 
their raw state. Among the companies 
which had expressed interest in the 
project, Mr. ODuplessis said, were 
Opemiska Copper Mines (Quebec) Ltd., 
Copper Rand Chibougamau Mines Ltd. 
and Campbell Chibougamau Mines Ltd. 


Australian Lead and Zinc 


Broken Hill union leaders last week 
appealed to the Federal Government 
Mining Committee to encourage the 


High Duty Alloys Ltd. European agents’ conference 











512 





Government to purchase and stockpile 
Australian-produced lead and zinc until 
world prices became stabilized. This 
would be the main solution toward com- 
bating the present recession in Broken 
Hill, according to Mr. W. S. O'Neill, 
President of the Barrier 
i. 

Union leaders met the Committee at 
an informal conference. The Committee 
is On a tour of mining centres in Australia. 
Other proposals suggested by the local 
delegates were: (1) A Government 
subsidy to mining companies instead of 
paying unemployment relief to miners; 
(2) exploring and developing known 
deposits of new metals, such as beryllium, 
in the Broken Hill district, and (3) 
developing metal markets in the Far East. 


Trade with Denmark 

There has recently been a list of goods, 
published by the Danish Ministry of 
Commerce, for which import licences are 
required before entering Denmark. 
Included in this list are the following:— 
copper, semi-fabricated and fabricated 
articles; nickel in wrought bars, rods, 
angles, shapes, etc.; aluminium in rods, 
angles, shapes and sections, plates, sheets 
and strips, semi-fabricated and fabricated; 
magnesium und beryllium in bars, angles, 
shapes, foil, shavings, powdered, etc.; 
lead in unwrought, scrap, wrought bars, 
rods, shapes and sections, plates, sheets, 
foil, etc.; zimc in various forms; tin in 
unwrought and wrought form, and other 
base metals employed in metallurgy and 
articles thereof, such as tungsten, molyb- 
denum and tantalum. 


Thailand Import Tariffs 

It has been announced by the Govern- 
ment of Thailand that with effect from 
June 6 last, import tariffs on all goods, 
except gold, have been increased by 
10 per cent. 


Bauxite in Belgian Congo 

It is reported from Brussels that a 
bauxite deposit estimated at some 50 
million tons has been found in the lower 
Congo near the prospective site for the 
hydroelectric power station at Inga. 
They added that this estimate, confirmed 
by the prospecting firm Bamoko, was on 
the conservative side and deposits might 
even total 100 million tons. The quality 
of the bauxite was reported to be average, 
and its iron content fairly high. 


Industrial 


Keetona Shears 

A new range of } in. capacity shears is 
now available from Keeton, Sons and 
Co. Ltd, a member of the Firth 
Cleveland Group. The first model, the 
Keetona 8 ft. by } in. shears illustrates the 
features of the new models. 

For the first time Keetona shears are 
supplied in fabricated steel construction, 
and other new features include instan- 
taneous clutch engagement, toggle action 
mechanical hold down (or, alternatively, 
hydraulically operated hold down), easily 
accessible blades for changing and 
efficient one-point lubrication. Modern 
box-type construction minimises deflec- 
tion, ensures rigidity, smooth operation 
and a high degree of accurate shearing to 
the maximum capacity of the machine. 

The action of the cutting beam is 
inclined at 2° to the vertical. Using 
square four-edge blades, it presents the 
corner of the upper blade to the material, 
giving the same effect as with two-edge 
bevelled blades. The lower blade is 
fastened square to the table and is flush 
with the top. The cutting blades can be 





straight sided. There is no risk of the 
sheared material trapping between the 
lower blade and the back gauge, as the 
latter moves away from the lower blade 
whilst cutting. The hand operated 
micrometer back gauge is fitted to the 
shear as standard equipment at no extra 
cost. 


European Pressure Die-Casting 


Of almost every conceivable shape and 
size, pressure die-castings from the major 
countries of Europe have been on show 
this week at the Birmingham Engineering 


Centre. The exhibition, organized by the 
Zinc Alloy Die Casters’ Association in 
conjunction with the Light Metal 


Founders Association, shows to advantage 
how wide is the range of products in 
which pressure die-castings are used. 

Zinc and aluminium alloys figure pre- 
dominantly in this exhibition and one of 
the largest, though not the heaviest, is a 
top cover for an electric computer in 
aluminium alloy, 32 in. long by 14 in. wide 
by 10in. deep. At the other end of the 
scale are radiator motifs, nameplates and 
the like. A number of components cast 
in magnesium alloy are also on show. 
Among the countries represented at this 
exhibition are, in addition to Great 
Britain, Belgium, Denmark, France, 
Germany, Sweden, Switzerland, and 
Holland. 


International Meeting at Copenhagen 

Delegates from the copper and copper 
alloy fabricating industries of thirteen 
Western European countries were present 
when the General Assembly of the Inter- 
national Wrought Non-Ferrous Metals 
Council met in Copenhagen on June 15, 
under the chairmanship of Mr. C. A. 
Jacobsson, of Sweden. 

Mr. Jacobsson will be retiring from the 
chairmanship of the International Council 
in October, ana the General Assembly 
unanimously elected Mr. W. Ertel, of 
Germany, as his successor. The Hon. 
J. Grimston, M.P., of Great Britain, has 
been unanimously elected a vice-chair- 
man. The other vice-chairman of the 
International Council is Dr. A. De 
Meuron, of Switzerland. 

Most members reported that produc- 
tion of copper and copper alloy semi- 
finished products in the first quarter of 
this year has been below the monthly 
average for 1958. There is evidence to 
show that the European fabricating 
industry is slowly emerging from a period 
of recession, and there is confidence that 
business will show an _ improvement 
during the second half of this year. 

The meeting reviewed the activities of 
the International Council during the past 
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year, the sixth since its foundation in 
October 1953. The Development and 
Technical Committees have continued 
their work. The Technical Committee 
has had a considerable measure of success 
in organizing productivity surveys for a 
number of products which have been of 
undoubted benefit to members. It is to 
be hoped that these surveys will result in 
an improved standard of productivity in 
the European industry. The Technical 
Committee compiles annual accident 
reports and statistics which receive a wide 
circulation. This information is of great 
value in enabling individual companies to 
assess their own accident loss ratios. 

The Development Committee has been 
pleased to note the emergence of sub- 
stantial co-operation between the develop- 
ment organizations in the various 
European countries. Nothing but good 
can come from such co-operation, which, 
it is hoped, will result in increased demand 
for the Council’s products. 

The General Assembly proposes to 
hold its next meeting in Switzerland in 
June 1960. 


U.K. Metal Stocks 


Stocks of refined tin in London Metal 
Exchange warehouses at the end of last 
week rose 20 to 7,796 tons, comprising 
London 4,779, Liverpool 2,353, and Hull 
664 tons. Copper stocks rose 546 to 
13,858 tons, and comprised London 2,696, 
Liverpool 5,812, Birmingham 1,175, 
Manchester 4,050 tons and Hull 125 tons. 
Nigerian Tin 

Nigeria is to export 1,525 tons of tin 
during the third quarter of this year, it 
was Officially announced. This figure, 
representing an increase of 168 tons or 
0.2 per cent over this quarter’s allocation 
of 1,357 tons (5-9 per cent) and 345 tons 
over the first quarter’s allocation of 1,180 
tons, was approved by the International 
Tin Council, of which the Federation of 
Nigeria is a member, at its last meeting, 
held in Copenhagen last May. 

Production of tin ore in April 1959 is 
officially reported as 557 tons, compared 
with 518 tons in March. Columbite out- 
put was 114 tons, compared with 88. 


Aluminium in Japan 

It is reported by the Japan Light 
Metals Association that both the output 
and deliveries of primary aluminium in 
April hit postwar highs, reflecting brisk 
demand for the products. Stocks of 
primary aluminium at the end of April 
notably decreased compared with those 
at the end of March. No export shipment 
was made during April owing to the brisk 
demand in the domestic markets. 


Scrap Metal Merchants’ Association 


the annual meeting of the National 

Association of Non-Ferrous Scrap 
Metal Merchants was held at Grosvenor 
House, London, S.W., under the chair- 
manship of the retiring President, Mr. 
R. O. Barnett. 

Following his report given to the 
members at the December half-yearly 
meeting, the President’s report on this 
occasion covered the activities of the asso- 
ciation during 1959 to date. 

In the course of his report the President 
said that the Council had held the usual 
six meetings in the first half of this 
year, all of them being in London. The 
present membership of the association 


Or Wednesday of last week (June 10) 





was 305. Reference was made to the 
successful course of lectures on the 
technical aspects of the non-ferrous scrap 
metal industry held at the College of 
Technology, Birmingham. 

Since the December _half-yearly 
meeting the report of the inquiry into 
the methods adopted by the London 
Electricity Board for the disposal of scrap 
cable, together with the correspondence 
relating thereto between the Minister and 
the Chairman of the Board had been 
published. It was apparent that although 
certain improvements were recommended, 
the Board would not be changing its 
methods of disposal in view of the 

tions in the report. The 
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Council of the association was of the 
opinion that after many years of active 
negotiation, it would not be in the best 
interests of the association at the present 
time to pursue further negotiations to 
bring about a change of procedure. 

Full details relating to the activities of 
the Joint Non-Ferrous Scrap Committee 
were given in the report including the 
efforts made to influence the Government 
to liberalize the export of all non-ferrous 
scrap, wastes and residues. 


A very cordial meeting had taken place 
recently between members of the Council 
and representatives of the Association of 
Light Alloy Refiners and Smelters. The 
main outcome of this meeting was that it 
was agreed that the specifications on 
which the smelters were buying scrap 
were too wide. The existing specifica- 
tions require tightening up so_ that 
merchants who graded material obtained 
the correct price. The Refiners and 
Smelters agreed to draw up revised 
specifications where appropriate for con- 
sideration by the scrap metal merchants 
association and these are being awaited. 
Another point which arose from this 
meeting was that there was no definite 
agreement for price fixation within the 
Smelters’ Association. 

The President referred with regret to 
the fact that neither Mr. Leopold Lazarus 
nor Mr. P. O. Jones found it possible to 
seek re-election to the Council this year 
and he expressed his personal thanks to 
both for the valuable assistance they had 
given to the Council and association. 

Following the President’s report the 
Financial Statement for the year ended 
December 31, 1959, was presented and 
approved. 


Mr. J. K. Lion 


Mr. Barnett then proceeded to install 
Mr. J. K. Lion as President of the Asso- 
ciation for the ensuing year. It was also 
announced that Mr. D. J. R. Austin, Mr. 
R. O. Barnett, Mr. Victor Brenner, and 
Mr. S. Sternberg had been re-elected as 
members of the Council. Mr. H. G. 
Shields was elected as vice-president, and 
Mr. was re-elected as 
honorary treasurer. 

Following the annual general meeting 
the annual luncheon was held presided over 
by Mr. J. K. Lion, President of the Asso- 
ciation. Among the distinguished guests 
at the top table were the Hon. John 
Grimston, M.P. (President of the British 
Non-Ferrous Metals Federation), Mr. R. 
Gresham Cooke, C.B.E., M.P.; Dr. I. G. 
Slater, M.Sc., Ph.D., C.I. "Mech. E. (College 
of Technology, Birmingham); Mr. K. 
Romer Lee (Director of the British Non- 
Ferrous Metals Federation); Mr. F. R. 
Rust (Director of Disposals, Ministry of 
Supply); Mr. L. J. Banford (Director of 
Contracts, Air Ministry); Mr. B. Pool 
(Director of Navy Contracts); Mr. E. L. 
Palmer (Export Licensing Branch, Board 


of Trade); Mr. R. Hahn (President, Asso- 
ciation of Light Alloy Refiners and 
Smelters); Mr. J. D. Wolff (chairman, 
the London Metal Exchange); Mr. W. R. 
Buxton (vice-president, Association of 
Bronze and Brass Founders) and other 
personalities from the industry. 

After the Loyal toast had been pro- 
posed by the President, the toast of ““The 
Association” was proposed by the Hon. 
John Grimston, M.P., who, in the course 
of his remarks made reference to the 
question of scrap metal exports and said 
that from the point of view of the metal 
fabricators the liberalization of scrap 
metal could not be supported so long as 
no other countries were willing to allow it 
as well. 

In his response the 


to this toast, 
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President, Mr. Lion, said that he did not 
accept the argument that liberalization of 
scrap exports, without parallel measures 
by other countries, would mean that all 
scrap would disappear from this country. 
He added that it was illogical that exports 
should be allowed of refined metal but 
not of scrap. Mr. Lion also said that a 
scrap merchants’ deputation, sent to the 
Board of Trade to urge the freeing of 
U.K. scrap exports, was told that an 
O.E.E.C. working party was to be set up 
to co-ordinate member countries’ scrap 
export policies. 

The toast of “Our Guests” was pro- 
posed by Mr. R. O. Barnett (Immediate 
Past-President of the Association) and 
response was made by Mr. R. Gresham 
Cooke, C.B.E., M.P 


Industrial Safety Equipment 


PONSORED by the Birmingham 

and District Industrial Safety Group, 

an exhibition was opened today at 
the Bingley Hall, Birmingham and will 
remain open until Friday of next week 
June 26. The exhibition is designed, as 
in previous years, to stress the importance 
to all industries of providing the ever 
increasing range of safety equipment 
available to industry today. 

There is no doubt that each year sees 
an increasing number of firms taking 
a serious interest in the necessity for 
measures to prevent industrial accidents 
of all kinds and in the exhibition now 
presented at this Birmingham hall many 
devices which provide for the safety of 
workers in all types of factories and 
workshops may be seen. 

Included in the engineering section of 
the exhibition are stands devoted to 
exhibits by group members of a non- 
commercial nature. These are ideas 
which have been tried and proved 
successful in their organizations and are 
exhibited to allow visitors to adopt them 
in their own works if they so wish. 

In the building section, a_ stand 
occupied by John Laing and Son Ltd., 
is demonstrating how that company 
communicates safety to its employees. 
Registered apprentices with the Midland 
Federation of Building Trades’ Employees 
demonstrate their skill and there are also 
junior and senior sections in building, 
plumbing and carpentry. All these 
demonstrations should attract a great deal 
of interest on the part of the visitor. 


Although this very important subject— 
efficiency with safety—is now largely 
recognized as being a matter of impor- 
tance to managements and that con- 
siderably more attention is being paid to 
these matters than in previous years, it is 
surprising that there are still manufac- 
turing concerns which regard this 
problem as one which they can look upon 
as of only secondary importance. The 
facts which are annually presented in 
H.M. Factory Inspector’s reports show 
that in spite of all the efforts being 
carried out by such methods as safety 
campaigns, various types of publicity 
including exhibitions in a number of 
industrial areas, the loss to industry 
caused by accidents and injuries in the 
factory still mounts to an exceedingly high 
figure in man-days each year. 

The value of this present exhibition to 
industry cannot be set too high and not 
only managements, but workers also 


should make a point of visiting Bingley 
Hall and seeing for themselves not only 
the types of equipment now available to 
provide safety in the works but also to 
learn of some of the ways in which acci- 
dents do so often occur and which could 
easily have been prevented by the installa- 
tion of equipment or the provision of 
suitable clothing. 


Among the exhibitors at this exhibition 
are the following:— 


Briggs Industrial Footwear Ltd. 
Broughton and Son (Engineers) Ltd., J. 
British Visqueen Ltd. 

Betts and Broughton Ltd. 

British Hoist and Crane Co. Ltd. 
British Oxygen Gases Ltd. 

Cape Building Products Ltd. 
Continental Automatic Machine Co. 


Ltd. 
Alexander Duckham and Co. Ltd. 
Expanded Metal Co. Ltd. 
J. and R. Fleming Ltd. 
Franco-British Electric Co. Ltd. 
Gough and Company. 
Hadley and Company. 
Ibex Petroleum Products Ltd. 
Kwikform Ltd. 
John Laing and Son Ltd. 
Lockers (Wireworkers) Ltd. 
Light Alloy Construction Ltd. 
a Mining and Manufacturing 

. Ltd, 

Mine Safety Appliances Co. Ltd. 
Midlands Electricity Board. 
West Midlands Gas Board. 
Midland Automatic Catering Ltd. 
Northide Ltd. 
Protective Footwear Service Ltd. 
Parmelee (G.B.) Ltd. 
Price Machine Guards Ltd. 
Pilkington Brothers Ltd. 
Rubery Owen and Co. Ltd. 
R.F.D. Co. Ltd. 
Rozalex Ltd. 
Robertson Thain Ltd. 
Steelace Ltd. 
Scaffolding (G.B.) Ltd. 
Siebe Gorman and Co. Ltd. 
J. P. Udal Ltd. 
U.K. Optical Bausch and Lomb Ltd. 
Weyco Sales Ltd. 
Walkers (Century Oils) Ltd. 
Wilkins and Denton Ltd. 
W. C. Youngman Ltd. 


The Department of Scientific and 
Industrial Research is also providing an 
exhibit and other organizations taking 
part are the St. John Ambulance Asso- 
ciation, and the Royal Society for the 
Prevention of Accidents. 
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last week was restricted and 

values were inclined to ease, 
copper being particularly vulnerable to 
absence of demand. Turnovers, too, 
were below average, and all in all 
things were not very exciting. Never- 
theless, the reports of the country’s 
trade are encouraging and the outlook 
is for a further improvement during the 
ensuing months. Values of non-ferrous 
metals are not unduly high, and should 
encourage demand without much fear 
of a serious recession. Strike fears, 
which have served to keep the copper 
market firm for some months, did not 
appear last week to be exercising quite 
so much influence, and values closed 
appreciably lower on balance. The 
rising trend in L.M.E. warehouse 
stocks continues, and at the beginning 
of last week an increase of 414 tons to 
13,312 tons was announced. In spite 
of this, the backwardation continues, 
but it narrowed somewhat from 25s. to 
20s. on Friday last. That it should 
persist at all with stocks where they 
are and showing an inclination to 
mount still higher is surprising, and a 
matter of much dissatisfaction to all 
those who use the market for hedging 
purposes. It has been stated so often 
that without adequate stocks the 
copper futures market cannot function 
properly that one cannot help wonder- 
ing what is to be regarded as an 
adequate tonnage. It is certainly true 
that a contango has been seen in 
copper with stocks lower than they are 
to-day. However, with the L.M.E. 
reserves continuing to rise, it seems 
pretty certain the “back” will run off 
soon. 

In standard copper, the turnover was 
about 10,250 tons, and on Thursday, 
when news came through that the 
Chuquicamata wage talks had been 
settled, the quotation dipped to £232 
cash and £231 three months. This was 
the bottom, for some recovery followed 
and by Friday afternoon the quotation 
had recovered to £233 cash and £232 
three months. Kerb dealings were 
reported 5s. higher. During the second 
half of the week in New York, Comex 
turned easier and by Thursday the 
dealers’ price for physical copper was 
reported to have eased to 314 cents, 
without attracting much demand. On 
Friday, the Belgian price was reduced 
to 32-50 francs. Less is now beinz 
heard of the prospects of a strike in 
the United States at the end of this 
month, and the fall to around £230 
rather suggests a feeling that after all 
no stoppage may take place. Some 
publicity has been given to the diffi- 
culties facing the cable makers and 
wire drawers at the present time, the 
emphasis being on the increase in 


Tastee on the Metal Exchange 


competition likely to be encountered 
by manufacturers in these fields. A 


piece of interesting news about the 
secondary metal situation is that an 
O.E.E.C. working party will be set up 
with the idea of examining and co- 
ordinating the scrap export arrange- 
ments of the various countries who are 
members of the organization. On 
balance last week, cash copper lost 
£3 10s. Od. and three months £3 5s. Od. 

Tin was quite firm last week, and 
after a turnover of 865 tons, cash closed 
30s. up at £789, while three months 
put on £2 at £791. The close was 
below the best, but there is a fair 
amount of optimism about this metal’s 
prospects at the present time. The 
Tin Pool holding is believed to have 
been materially reduced during the 
past few months. Trade buying is 
moderately good. Little change was 
seen in lead, which, after a turnover 
of 6,825 tons, closed 5s. down for June 
at £69 5s. Od., while September 
improved by 5s. to £71 Ss. Od. Quiet 
conditions ruled in zinc, for only about 
3,550 tons changed hands, the close 
being £77 15s. Od. and £77 5s. Od. for 
the respective positions. June advanced 
by 15s. and September by 25s. 


New York 


No immediate congressional action 
is expected on the resolution by 
Senator James E. Murray to proclaim 
a national mineral policy for the 
United States. The senator, who is 
also chairman of the Senate Interior 
Committee, has asked that his resolu- 
tion be allowed to lie on the table in 
the chamber to allow other senators to 
join with him in sponsorship. The 
Murray proposal would direct the 
Secretary of the Interior to submit to 
Congress within six months after 
passage of the resolution a plan to keep 
the United States mining industry “in 
a healthy condition at all times.” 

Within one year after passage, the 
Interior Secretary must submit his 
recommendations for legislation to be 
carried out by the Interior Department 
to assure the U.S. of a minerals 
industry “both of the common 
minerals, and metals and those classi- 
fied as strategic and critical, having 
the capacity to operate on a sound 
economic basis regardless of the price 
of foreign minerals and metals.” The 
Interior Secretary further would be 
required to submit every six months, 
a report advising Congress “of the 
current economic status of each of the 
domestic mineral industries of the 
United States.” 

Non-ferrous metals on the Com- 
modity Exchange last week were quite 
active and there were heavy exchanges 
noted in lead. Lead and zinc were 
steady. Copper lost most of early 
gains on profit-taking. In _ physical 
copper one custom smelter reported 





light sales for June at 32 cents. Other 
smelters sold for July delivery. 

One dealer said dealer copper was 
available a shade below 32 cents in 
limited quantity but no interest was 
reported. Producer copper was un- 
changed. One producer was selling 
July, others have not opened their 
books yet. Moderate activity was 
reported in lead and zinc. Tin was 
softer, reflecting the decline in 
London. Consumer interest was quiet. 
In late trading, tin was quiet and 
steady, and copper, lead and zinc were 
unchanged. Informed trade sources 
said labour negotiations at the 
Anaconda Chuquicamata mine, in 
Chile, were near a settlement. The new 
contract would be for 15 months, 
beginning on July 1, 1959. 


Birmingham 

In the metal trades in Birmingham 
and Midland towns there is a gradual 
improvement in the trading position. 
Although capacity is not yet fully 
employed, most firms have increased 
their output, and employment figures 
are better than they have been for 
several months. Another indication of 
expansion is the reduction in stocks of 
raw materials. The motor trade has 
been beset by a series of labour 
disputes over the last six months but, 
despite this interference with output, 
car manufacturers are producing more 
vehicles than ever, and home buyers 
are finding it takes longer to get 
delivery of the popular makes. Exports 
are high, particularly to the North 
American market. 

Although steel output last month 
declined slightly, the loss is attributed 
to the Whitsun holiday and does not 
indicate any setback in the general 
recovery which is taking place in nearly 
all departments. Structural steel con- 
tinues rather a slow market, apparently 
because only a small number of new 
factories are being planned. Sheet 
mills continue fully employed on motor 
car work. Iron foundries are using 
more of their capacity. Since the 
Budget there has been a sharp rise in 
demand for domestic equipment involv- 
ing iron castings. There is a lull in the 
placing of orders for steel used in the 
coalmining industry. 


Paris 

News from the non-ferrous market 
is that activity picked up in zinc, and 
also in lead, reflecting an improved 
consumer demand. On the other hand, 
copper products, particularly alloys, 
were out of favour and _ business 
remained idle. Bronze was again dull. 
Aluminium consumers find it more and 
more difficult to secure an adequate 
tonnage. Sellers were reluctant and 
asked for high prices, and the market 
became nominal. 
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Non-Ferrous Metal Prices 
London Metal Exchange 


Wednesday 10 June to Tuesday 16 June 1959 
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All prices quoted are those available at 2 p.m. 16/6/59 
Zit 
Copper Sulphate .... ton 76 0 Palladium 
Platinum .. 


¢ 


Aluminium Ingots 

Antimony 99-6% . 

Antimony Metal 99%. . 

Antimony Oxide...... 

Antimony Sulphide 
| # 


~_— 


Ruthenium .. 


So coooFf 


Silicon 98% 
Silver Spot Bars.... 
Tellurium 


Antimony Sulphide Lead English 
Black Powder Magnesium Ingots.... 
Notched Bar 
Powder Grade 4 - 
Alloy Ingot, A8 or AZ91 ,, 
Manganese Metal.... ton 245 
Mercury 
Molybdenum 
Nickel 


ad 


Bismuth 99-95% 
Cadmium 99-9% 
Calcium 

Cerium 99% 


*Zinc 
Electrolytic wap 
Min 99-99% mre 
Virgin Min 98% .... 7710 O 
Dust 95/97% 109 0 0 
Dust 98/99% 115 0 0 
Columbite.... per unit Granulated 99+% .. 102 10 0 


Copper H.C. Electro.. ton 226 Granulated 99-°99+% ,, 11517 6 
Fire Refined 99-70% »» 225 . . * Duty and Carriage to customers’ works for 
Fire Refined 99-50% » 224 ssences ; buyers’ account. 


Or oocooocoo 


Cobalt 
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Foreign Quotations 


Latest available quotations for non-ferrous metals with approximate sterling equivalents based on current exchange rates 





Belgium Canada France Italy Switzerland United States 
fr/kg <~£/ton c/lb <£/ton fr/kg —~£/ton lire/kg <~£/ton fr/hkg=~£/ton c/lbf/ton 





Aluminium 22.50 185 176 224 165 2 2.50 212 10 26.80 214 10 
Antimony 99.0 220 163 2 29.00 232 O 
Cadmium 1,350 130.00 1,040 0 
Copper 

Crude 

Wire bars 99.9 

Electrolytic 33.25 244 15 0 30.50 252 0 332 3.00 255 0 31.50 
Lead 10.25 84 12 6 103 88 74 176 12,00 
Magnesium 
Nickel 70.00 578 5 900 7.50 637 10 74.00 
Tin : 1,129 9.70 824 12 6 104.75 
Zinc 

Prime western 11.00 

High grade99.95 

High grade99.99 

Thermic : 

Electrolytic : 1.02 86 17 12.25 
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Non-Ferrous Metal Prices (ontimc) 





Aluminium Alloy (Virgin) ‘ t 
B.S. 1490 L.M.5 .... ton 210 0 
B.S. 1490 L.M.6 .... ,, 202 0 
B.S. 1490 LAAT .... « 216 9 
B.S. 1490 L.M.8 .. » 203 0 
B.S. 1490 L.M.9 .. »o woe 0 
B.S. 1490 L.M.10... os 2a 8 
B.S. 1490 L.M.11.. os ae 8 
B.S. 1490 L.M.12.. «o me 6 
B.S. 1490 L.M.13.. o ae © 
B.S. 1490 L.M.14.. » 224 0 
B.S. 1490 L.M.15.. o ae 6 
B.S. 1490 L.M.16.. eo 2 0 
B.S. 1490 L.M.18.. » 203 0 
B.S. 1490 L.M.22.. » 210 0 

tAluminium Alloys (Secondary) 
B.S. 1490 L.M.1 .... ton 153 0 
B.S. 1490 L.M.2.... , 163 0 
B.S. 1490 L.M.4 .... , 178 0O 
B.S. 1490 L.M.6 .... 5 189 0O 


*Aluminium Bronze 


BSS 1400 AB.1...... ton 


BSS 1400 AB.2...... rs 


Prices vary according to dimensions and quantities. 


Aluminium 
Sheet 10 
Sheet 18 
Sheet 24 
Strip 10 
Strip 18 
Strip 
Circles 
Circles 
Circles 
Plate as rolled 
Sections 
Wire 10 S.W.G. .... 5 
Tubes lin. o.d. 16 

3 A: er = 
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Aluminium Alloys 


BS1470. ges! 
Sheet 
Sheet 
Sheet 
Strip 
Strip 
Strip 

BS1477. HP30 
Plate as rr 

BS$1470. 
Sheet 
Sheet 
Sheet 
Strip 
Strip 18 
Strip 24 

BS1477. HPCI15 
Plate heat treated. - 

BS1475. HGI10W. 

Wire 10 S.W.G. ,, 

BS1471. HT10WP. 
Tubes lin. o.d. 16 

W.G. 


S. 
BS1476. HE1LOWP. 


=) 
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18 
24 
10 
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Brass 

Rs creas cisense - 
Brazed Tubes........ ae 
Drawn —_ Sections _,, 
SS Pe eee ton 
Sree r rer ree 9 
Extruded Bar........ Ib. 
Extruded Bar (Pure 


Metal Basis) ....-. 5; 
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Ingot Metals 


All prices quoted are those available at 2 p.m. 16/6/59 


*Brass 


BSS 1400-B3 65/35 .. ton 


BSS 249 ’ 
BSS 1400-B6 85/15 ..  ,, 


*Gunmetal 
R.C.H. 3/4% tom ...- 
(85/5/5/5) LG2 
(86/7/5/2) LG3 
(88/10/2/1) 
(88/10/2/4) 
*Manganese Bronze 
BSS 1400 HTB1.... ,, 
BSS 1400 HTB2.... ,, 
BSS 1400 HTB3.... ,, 


Nickel Silver 


Casting Quality : : , — 
»”» ” 6% ”» 
»” 3”? 18 % ” 


*Phosphor Bronze 
B.S. 1400 P. B.1.(A.1.D. 
released) 
B.S. 1400 L.P.B.1 . 2 


£ 


220 
225 
240 


Ss. 


occ 


* Average prices for the last saul: 


Brass 
Condenser Plate (Yel- 
low Metal) ........ ton 
Condenser Plate (Na- 
val Brass) 
| ee 


Beryllium Copper 


Plain Plates 
Locomotive Rods .... 
H.C. Wire 


Cupro Nickel 
Tubes 70/30 


Domestic and Foreign 


189 
201 





no So 


a 


10 
10 


15 


3 


d. 
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Semi-Fabricated Products 


The following are the basis prices for certain specific products 


°o 
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Metal Industry, 19 Fune 1959 


Phosphor Copper 
10% 


SPAS ee ton 
ee “4 
Phosphor Tin 
oneal m 


Silicon Bronze 
BSS 1400-SB1 


seecne ” 


Solder, soft, BSS 219 


Solder, Brazing, BSS 1845 
Type 8 (Granulated) Ib. 
Type 9 9 » 

Zinc Alloys 
eee ton 
OO” ere “ 
KSyem ....--cccees Pm 
ee eer a 
Sodium-Zinc........ Ib. 


Lead 
Pipes (London) ton 111 5 0O 
Sheet (London) .... ,, 109 0 O 
Tellurium Lead .... ,, £6 extra 
Nickel Silver 
Sheet and Strip 7% .. Ib. 3 8 
Wine 10% «-2.2-6.5. ‘a 4 23 
Phosphor Bronze 
SN Ranier ees cian a 4 1 
Titanium (1,000 Ib. lots) 
Billet 44” to 18’ dia... Ib. 54/- 55/- 
Rod }” to 4” dia. .... ,, 95/- 62/- 
Wire -036” — -232” dia. ,, 167/- 110/- 
Strip -003” to -048” .. ,,  200/- 75/- 
Sheet 8’ 2’. 20 gauge ,, 85/- 
Tube, representative 
average gauge...... 3 300/- 
Extrusions .....65%.. » 105/- 
Zinc 
Sheet ton 112 5 0 
re eer eer 6 nom. 


240 0 


365 
293 
401 


15 
15 
15 


109 
113 
119 
125 
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Merchants’ average buying prices delivered, per ton, 15/6/59. 


Aluminium 
New Cuttings 
Old Rolled 
Segregated Turnings 


Brass 
Cuttings 
Rod Ends 
Heavy Yellow 
Light 


Turnings 
Copper 

Wire 

Firebox, cut up 


126 
98 


156 
144 
121 
117 
148 
120 
137 


207 
202 
198 
193 
207 
192 
158 


Zinc 
Remelted 
Cuttings 
Old Zinc 
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Metal Statistics 


Detailed figures of the consumption 
and output of non-ferrous metals for the 
month of April, 1959, have been issued by 
the British Bureau of Non-Ferrous Metal 
Statistics, as follows in long tons:— 


COPPER 





Gross Copper 
Weight Content 
Wire = .. 20,238 19,854 
Rods, bars and sections .. 14,648 9,623 
Sheet, strips and plate .. 14,430 11,448 
Tubes ‘ 8,096 7,469 
Castings and miscellaneous 7,855 — 
Sulphate .. ; .. 2,863 a 

68,130 55,524 

Of which: 
Consumption of Virgin Copper 
Consumption of Copper and 
Alloy Scrap (Copper Contenty 11,307 


36,124 


LEAD 

Cables 
Batteries 
Battery Oxides .. 
Tetra Ethyl Lead a 1,524 
Other Oxides and Compounds ~~ 2,637 
White Lead ee “ 735 
Shot es - =f ma 348 
Sheet and Pipe .. ” 6,170 
Foil and Collapsible Tubes 296 
Other Rolled and Extruded 609 
Solder 1,309 
Alloys 1,637 
Miscellaneous Uses 1,104 


8,341 
2,235 
2,257 


Total 29,252 


TIN 
Tinplate 
Tinning: 
Copper Wire 
Steel Wire 
All other 
Solder 
Alloys : 
Foil and C ollapsible Tubes, etc. 
Tin Compounds, Salts, and 
Miscellaneous Uses 


Total Consumption 


ZINC 

Galvanizing 

Brass 

Rolled Zinc 

Zinc Oxide 

Zinc Die-casting alloy 
Zinc Dust 
Miscellaneous Uses 


8,062 
9,738 
2,074 
2,347 
3,951 

904 

930 


Total, All Trades 28,006 


Of which: 

High purity 99°99 per cent sie 

Electrolytic and high an 99-95 
per cent 

Prime eae G. O.B. ‘and de- 
based .. 

Remelted . . 

Scrap Brass and other Cu alloys 

Scrap Zinc, alloys and residues . 


ANTIMONY 

Batteries .. 

Other Antimonial Lead . 
Bearings 

Oxides—for W. hite Pigments 
Oxides—other 
Miscellaneous Uses 
Sulphides 


Total Consumption 


Antimony in Scrap 


For Antimonial Lead 
For Other Uses .. 


Total Consumption 


CADMIUM 

Plating Anodes 

Plating Salts 

Alloys: Cadmium Copper 
Alloys: Other 

Batteries: Alkaline 
Batteries: Dry 

Solder 

Colours 

Miscellaneous Uses 


Total Consumption 


Scrap Metal Prices 





The figures in brackets give the English equivalents in £1 per ton:— 


West Germany (D-marks per 100 kilos): 
Used copper wire (£210.5.0) 240 
Heavy copper (£210.5.0) 240 
Light copper (£183.17.6) 210 
Heavy brass (£122.15.0) 140 
Light brass (£92.0.0) 105 
Soft lead scrap (£57.0.0) 65 
Zinc scrap (£36.15.0) 42 
Used aluminium un- 

sorted (£83.5.0) 95 
France (francs per kilo): 
Electrolytic 
scrap 
Heavy copper 
No. 1 copper wire .. 
Light brass 
Zinc castings 
Lead 


(£195.0.0) 260 
(£195.0.0) 260 
(£183.15.0) 245 
(£112.12.6) 150 

(£51.0.0) 68 

(£69.0.0) 92 
(£131.2.6) 175 


Italy (lire per kilo): 


Aluminium soft sheet 
clippings (new) (£197.12.6) 335 
Aluminium copper alloy (£126.17.6) 215 
Lead, soft, first quality (£75.12.6) 128 
Lead, battery plates (£41.17.6) 71 
Copper, first grade (£215.10.0) 365 
Copper, second grade (£203.2.6) 345 

Bronze, first quality 
(£200.15.0) 340 


machinery 
Bronze, commercial 

(£171.2.6) 290 
(£138.15.0) 235 


gunmetal 
(£123.17.6) 210 
(£127.0.0) 215 


(£60.2.6) 102 
(£45.10.0) 77 


Financial News 


Minerals Separation 


Group profit, before tax, 1958, £818,717 
(£740,975), and dividends 30 per cent on 
£1-lm. capital (same on £1m. capital), 
with the 3-for-22 rights offer and 3-for-5 
scrip issue. Fixed assets £1,096,370 
(£647,215). Quoted investments 
£2,444,531 (£2,178,987), value £3,512,209 
(£2,532,877), and current assets 
£2,357,734 (£1,708,899). Current liab- 
ilities £1,511,077 (£1,061,172). Commit- 
ments £37,000. 





The Mint, Birmingham 

Dividend 10 per cent year to March 31, 
1959 (74 per cent and bonus 2} per cent). 
Net profit £31,129. Surplus tax £2,239. 


B. O. Morris (Holdings) 

Group net profit year to January 31, 
1959, £57,428 (£50,427), after tax £63,322 
(£69,709). Add tax adjustments £7,604 
(£1,114). 


Canadian Investment 


The board of directors of Chromium 
Mining and Smelting Corporation has 
approved capital expenditures amounting 
to approximately 2,000,000 dollars for the 
fiscal year ending April 30, 1960. The 
expenditure would be divided among the 
Sault Ste. Marie, Ont. Company and its 
subsidiaries. More than half the money 
is to be spent at the Corporation’s smelter 
at Memphis, Tenne. Major improvements 
will be made at the Riverdale, IIl., plant, 
and capital expenditures made on im- 
mediate planned improvements at the 
Beauharnois, Quebec, plant. 





associated 
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Books Recommended by 


METAL INDUSTRY 


EFFECT OF SURFACE ON THE 
BEHAVIOUR OF METALS 


Published for the Institution of 
Metallurgists. 21s. (By post 21s. 10d.) 


INDUSTRIAL BRAZING 


By H. R. Brooker and E. V. 
Beatson. 35s. (By post 36s. 6d.) 


BEHAVIOUR OF METALS AT 

ELEVATED TEMPERATURES 
Published for the Institution of 

Metallurgists. 21s. (By post 21s. 10d.) 


HANDBOOK OF INDUSTRIAL 
ELECTROPLATING. 2nd Edition. 


ByE.A. Ollard, A.R.C.S., F.R.1.C., 
F.I.M. and E. B. Smith. 35s. (By 
post 36s. 5d.) 


METAL INDUSTRY eat 
AND DIRECTORY, 1959 


21s. (By post 22s. 9d.) 


Obtainable at all booksellers or direct from 
THE PUBLISHING DEPT., 
DORSET HOUSE, 
STAMFORD ST., LONDON, S.E.1 
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THE STOCK EXCHANGE 
Steady Demand For Steel And Non-Ferrous Metal Shares 














Div. FOR 
ISSUED AMOUNT MIDDLE PRICE LAST Div. FOR Div. 1959 1958 
CAPITAL OF SHARE NAME OF COMPANY 15 JUNE FIN. PREV. YIELD HIGH LOW HIGH LOW 
° +RISE—FALL YEAR YEAR 
é é Per cent Per cent 
4,435,792 1 Amalgamated Meta! Corporation 27/- 9 9 $233 27/3 23/3 24/9 17/6 
400,000 2/- Anti-Attrition Metal . 1/3 4 8, 615 0 1/6 1/3 1/9 1/3 
41 303.829 Stk. (£1) Associated Electrical taduscetes 60/9 + 1/6 15 15 419 3 62/- 54/- 58/9 46/6 
1,613,280 1 Birfield . at ibe 55/6 +43 15 15 580 59 47/- 62/44 46/3 
3,196,667 1 Birmid tniteiarten 79/3 + 3d. 174 174 440 81/9 72/- 77/6 55/3 
5,630,344 Stk. (£1) Birmingham Small pom 43/44 —7}d. 11 10 S -<¢ 44/14 36/14 39/- 23/9 
203,150 Stk. (£1) Ditto Cum. A. Pref. 5% 15/6 5 5 69 0 16/3 15/- 16/14 14/74 
350,580 Stk. (€1) Ditto Cum. B. Pref. 6% 18/105 +1/14 6 6 670 18/105 17/9 17/44 16/6 
500,000 1 Bolton (Thos.) & Sons 32/6 10 10 630 32/6 27/6 28/9 24/- 
300,000 1 Ditto Pref.5% _... 14/- —1/3 5 5 729 15/6 14/- 16/- — 15/- 
160,000 1 Booth (James) & Co. Cum. Pref, r%, 20/6 7 7 616 6 20/6 20/- 20/44 = 19/- 
1,500,000 Sex. (£1) British Aluminium Co. Pref. 6% 19/6 +3d. 6 6 63 0 19/74 18/9 20/- 18/44 
17,247,987 Stk. (£1) British Insulated Callender’s Cables 54/3 —1/6 124 124 412 3 56/- 47/6 52/6 38/9 
17,047,166 Stk. (£1) British Oxygen Co. Ltd., Ord. 60/- +2/- 10 10 3642 64/- 49/3 $2/- 28/3 
1,200,000 Stk. (5/-) Canning (W.) & Co. ... : 15/- —9d. 25+*24Ct 25 4.3.3 32/- 15/- 25/3 19/3 
60,484 1/- Carr (Chas.) pm A 2/6 124 25 5 00 2/7% 1/3 2/3 1/44 
150,000 2/- Case (Alfred) & Co. Led. oe ee 7/3 25 25 618 0 7/3 4/74 5/3 4/- 
555,000 1 Clifford (Chas.) Led. ... 24/14 + 6d 10 10 859 24/14 22/6 22/- 16/- 
45,000 1 Ditto Cum. Pref. 6% 16/- 6 6 710 0 16/- 15/3 16/- 15/- 
250,000 2/- Coley Metals . 3/- —t1}d 15 20 10 0 0 4/- 2/104 4/6 2/6 
10,185,696 1 Cons. Zinc Corp.t 65/6 —2/- 15 182 411 6 68/6 60/- 65/3 “/- 
1,509,528 1 Davy & United 108/9 20 15 313 6; 113/9 86/- 87/- 45/9 
5,830,000 5/- Delta Metal .. 17/74 1id 31¢ 30 480 33/74 16/3 25/- 17/74 
5,296,550 Stk. (£1) Enfield Rolling Mills Led, 51/6 —3/3 15 124 516 6 57/6 36/74 38/- 22/9 
750,000 1 Evered & Co. sk 32/6 10§ SZ | 63 0| 33/3 30/- 30/- 26/ 
18,000,000 Sek. (€1) General Electric Co. ... 32/3 —9d 10P 124 40/3 30/6 40/6 29/6 
1,500,000 Stk. (10/-) General Refractories Ltd. 36/3 20 20 510 6 40/- 32/6 39/3 27/3 
401,240 1 Gibbons (Dudley) Ltd. 65/- 165 15 5 16 66/6 63/6 67/6 61/- 
750,000 5/- Glacier Metal Co. Led. 8/9 —6d 114 114 611 6 9/3 6/74 8/3 5/- 
1,750,000 5/- Glynwed Tubes 20/- + 6d. 20 20 5 00 20/6 16/44 18/14 12/104 
5,421,049 10/- Goodlass Wall & Lead indussstes 38/6 9d. 13)) 18Z 276 38/9 28/74 30/9 17/3 
342,195 1 Greenwood & Batley 87/6 + 3/6 20 174 411 6 87/6 75/- 57/9 45/- 
396,000 S/- Harrison (B'ham) Ord. 18/104 17} 15 412 9 19/- 14/114 15/9 11/6 
150,000 1 Ditto Cum. Pref. 7% 19/3 7 7 75 6 _ san 19/9 18/44 
1,075,167 5/- Heenan Group ; 8/- 10 10¢ 650 8/6 7/6 9/74 6/9 
236,958,260 Stk. (£1) Imperial Chemical tadaswten 37/3 +3d. 12Z 10 460 38/3 33/9 38/- 24/3 
34,736,773 Stk. (£1) Ditto Cum. Pref. 5% 16/9 + 3d. 5 5 519 6 17/14 16/- 17/14 16/- 
14,584,025 oe International Nickel 171 +5} $2.60 $3.75 214 3 171 153 169 1323 
860,000 5/- Jenks (E.P.), Ltd. 16/9 +. 44d. 14 Wied | 436! 17/6 8/9 10/- 6/74 
300,000 1 Johnson, Matthey & Co. Com. Pref. 5%, 16/3 5 5 438 16/3 15/44 16/9 15/- 
3,987,435 1 Ditto Ord 2 aia 61/- 10 10 a 61/- 44/3 47/- 36/6 
600,000 10/- Keith, Blackman 30/- 174E 15 5169 30/- 25/- 28/3 15/- 
320,000 4/- London Aluminium s/9 10 10 619 3 6/44 5/3 6/- 3/- 
765,012 1 McKechnie Brothers Ord. 41/3 15 15 7 § 6 45/- 41/3 45/- 32/- 
1,530,024 1 Ditto A Ord. ia 39/3 15 15 712 9 43/6 38/9 45/- 30/- 
1,108,268 5/- Manganese Bronze & Brass 15/3 + 44d. 203 20 616 6 16/3 13/9 14/14 8/9 
50,628 6/- Ditto (74% N.C. Pref.) 6/- 74 74 710 0 — o 6/3 5/6 
13,098,855 Sek (€1) Metal Box ss 85/3 —6d. 11 11 211 9 85/9 66/6 73/3 40/6 
415,760 Stk. (2/-) Metal Traders 10/3 50 50 915 0 10/3 8/44 9/- 6/3 
160,000 1 Mint (The) Geaiesten 25/- 10 10 800 25/- 22/- 22/9 19/- 
80,000 5 Ditto Pref. 6% 73/- 6 6 846 75/6 69/- 83/6 69/- 
3,705,670 Sek. (€1) Morgan Crucible A ; 49/- —9d. 10 10 3 3 49/9 43/6 45/- 34/- 
1,000,000 Sek. (€1) Ditto 54% Cum. 1st Pref. 17/6 54 5+ 659 18/6 17/6 18/- 17/- 
2,200,000 Stk. (£1) Murex ... - 42/6 + 6d. 175 20 849 50/- 42/- 58/9 46/- 
468,000 5/- Raccliffs (Great Bridge) ; 10/- + 14d. 10R 10 315 0 11/6 9/6 11/14 6/105 
234,960 10/- Sanderson Bros. & Newbould 36/- 25 20 619 0 37/- 27/9 27/3 24/6 
1,365,000 Stk. (5/-) Serck a . 20/- +3d. 15 175 315 0 21/- 18/- 18/74 9=11/- 
6,698,586 Stk. (1) Stone-Platt todenerton 49/- = —9d. 15 15 626 53/6 43/3 45/6 22/6 
2 928,963 Stk. (£1) Ditto 54% Cum. Pref, 17/3 54 St 676 17/6 15/104 16/3 12/74 
18,255,218 Stk. (€1) Tube Investments Ord 89/6 +3/9 175 15 318 3 89/6 72/- 86/- 48/44 
41,000,000 Stk. (£1) Vickers 31/3 +1/6 10 10 6 8 6 37/- 29/9 36/3 28/9 
750,000 Stk. (£1) Ditto Pref. 5% 14/3 5 5 a 15/03 14/3 15/9 14/3 
6,863,807 Stk. (€1) Ditto Pref. 5% tax free 20/6 —9d. 5 5 710 6A 22/74 20/6 23/- 21/3 
2,200,C00 1 Ward (Thos W.), Ord 95/- —3d. 20 15 439 95/3 83/6 87/3 70/9 
2,666,034 Stk (£1) Westinghouse Brake ... 42/- 10 10 415 3 47/- 39/9 46/6 32/6 
225,000 2j- Wolverhampton Die-Casting 9/6 3d. 30 25 6 6 3 10/6 8/84 10/14 7/- 
591,000 S/- Wolverhampton Metal 30/10} +7}d. 274 274 47 0 30/10; 21/6 22/9 += 14/9 
78,465 2/6 Wright, Bindley & Gell! 6/9 + 14d. 20 20 7 23 6/9 4/114 5/44 2/9 
124,140 1 Ditto Cum. Pref. 6% 13/9 6 . 814 6 13/9 13/6 13/- 113 
150,000 /- Zine Alloy Ruse Proof 3/3 277 40D 900 3/3 2/9 3/14 2/74 























*Dividend paid free of income Tax 
relace to the issue quoted in the third column. 
E for 15 months. D and 50% capitalized issue. 


dividend since reduced. § And Special distribution of 24% free of tax. 











Tincorporating Zinc Corpn. & Imperial Smelting. 
A Calculated on £7 14 6 gross. 
Z and 50% capitalized issue. 


**Shares of no Par Value. 


Y Calculated on 114% dividend. 


$ and 100° Capitalized issue. 


@ The figures given 


\|Adjusted to allow for capitalization issue. 


B equivalent to 125% on existing Ordinary Capital after 100% capitalized 
issue. And 100% capitalized issue. X Calculated on 174%. C Paid out of Capital Profits. € and 50% capitalized issue in 7% 2nd Pref. Shares. P Interim 


R And 334% capitalized issue in 8% Maximum Ordinary 5/- Stock Units. 

















Metal Industry, 19 Fune 1959 


And.. Why not! 


Frankly the purpose of this advertisement is to bring to your 
notice that our prices for non-ferrous ingots of the highest 
quality may well be a good deal cheaper than those you 

are already paying—and our deliveries are exceptionally good, 
too. Then why the setter with philosophical doubts ? 

Well, we thought that at first sight you might be rather more 
interested in her than in us. But now we have come 

this far together, may we send you particulars of our 


production facilities and details of our very keen prices ? 





& 


Ln) 
METALS LTD 


Write or telephone now to: 


PLATT METALS LIMITED - ENFIELD - MIDDLESEX - HOWARD 3351* 


77™—_™”_™”7: 


Deep Drawn Metal Pressings 














IN ALL METALS 


Brass and all Copper Alloys, 
Aluminium and Aluminium 
Alloys, Nickel Silver, Stainless 
and Bright Mild Steel. 


IN ALL FINISHES 
O wn Self-colour, dipped or acid 
etched. Nickel, Chrome or 


Cadmium Plated, Clear or 
Colour Lacquered, Plain or 


requirements atta 


Engineering and _ Industrial, 
Pharmaceutical and Cosmetic, 
Electrical, Radar and Elec- 
tronics, Food preparation, 
Packing and many others. 


9 © We invite your en- 
quiries. 


| WRIGHT, BINDLEY 
& GELL LIMITED 


PERCY ROAD, GREET, 
BIRMINGHAM, 11 


Telephone: SPRingfield 4491 














} 
i 
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NOW WILL YOU THROW AWAY YOUR PLUNGERS! 


. © um, SS and write at once for samples 
“<n: © and details of the new 
i! “Se ¥ F ) \& 














( ——— 
° SELF PLUNGING 
\ ea BA) DEGASSING AND 
y)3 27 | (ed) GRAIN REFINING 
\ Bea re. TABLETS NO. SS6 


No plungers required. 
Suitable for use on all 
fox alloys except those with 
high silicon content. 
Cheaper than conventional methods of grain re- 
finement. 100% efficient. 


Park Rd, Hockley, Birmingham, 18 
g_ Jelegrams: ‘‘ALBRIT"’ Birmingham Telephone: NOR 4264 


NOR 1642 































Have you a diecasting problem? 
We have made a close study of 
diecasting from all aspects over the 
course of many years—so make your 
problem our problem, and come 
straight to the “seat of learning ’’ 























‘g ZINC BASE AND 
ALUMINIUM ALLOYS 





GILLS PRESSURE CASTINGS LTD., 215 TYBURN ROAD, ERDINGTON, BIRMINGHAM 24 Telephone: EAST 1008 
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For Hot & Cold Straightening 


2 Motor drive obviates 
scuffing -ensures accuracy 


The BRONX Hot Reeling Machine illus- 
trated has capacity for 80 tons tensile 
alloy bars, up to 34” dia. and as lower 
picture shows, is usually installed 
at floor level. There are other 
Bronx Reeling Machines with 
capacities ranging from 3/16” to 8” 


dia. bars. There are also BRONX 
Press Brakes, Guillotines, Plate 
Bending Rolls, etc. 


FLOOR LEVEL rs 
ILLUSTRATED LITERATURE 
ON REQUEST REELING 


BRONX ENGINEERING CO. LTD., LYE, WORCS. .vi‘is3?°2"s,. | MACHINE 


INGOT GASTING ECONOMICALLY hcacodesseway 
| | PO 








Where only limited space is available and small 
quantities of ingots is the order of the day... . 
then this SHEPPARD 40-Mould Mobile Machine is 
ideal for your requirements. 


It is specially designed for lighter 
duty and mobile for serving one 
or more small capacity electric 
arc, oil or gas-fired furnaces and 
capable of producing up to 120/160 
ingots per hour. Floor space 
occupied is only nine by four feet. 


Full details on application. 


a 
SHEPPARD & SONS LTD. - BRIDGEND - GLAM. 


A SUBSIDIARY OF HAYES INDUSTRIES (WALES) LTD. 
FA PPARD Tel.: BRIDGEND 1700 (5 lines). "Grams: SHEPPARD, BRIDGEND. 
LONDON OFFICE: 153 GEORGE STREET, W.1. Tel.: PADDINGTON 4239. 
REPRESENTATIVES IN SOUTH WALES for 
G.W.B. Furnaces Ltd.—Electric Melting & Resistance Furnaces & Electric Control Gear. 


Bronx Engineering Ltd. — Plate Bending Rolis & Press Brakes. 
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Casting Alloys 


Granulated Aluminium Powder 






Wrought Alloys 
Master Alloys Magnesium Alloys 


eieatiter 
eeaetei 









Spectrograph at Kings Norton Works 


Our up-to-date Chemical Laboratory 
and Spectrographic Department en- 
sures that our customers receive 
aluminium alloy ingots of the highest 
standards of quality. Supplied fully 
released to Air Ministry, Admiralty 
and War Office specifications where 
required. Write for our reference 
book of Aluminium Alloy Ingots 
below. 





B.K.I LLieGrs LIMITED 


FACTORY 















SELLERS OF GRADED 
SCRAP & REMELTED 
SPELTER 


















Head Office: 


Telephone: MANsion House 0853/4/5 
Telegraphic Address :- EPPENLECO, TELEX, LONDON. 





BUYERS OF NON-FERROUS 
SCRAP RESIDUES ORES 


COLONIAL HOUSE, MINCING LANE, LONDON, E.C.3. 


Telex No. 24326 








ST. HELENS SMELTING 
COMPANY LIMITED 


RAVENHEAD WORKS 
ST. HELENS LLANCASHIRE 








































Telephone: St. Helens 2217/8 Telegrams: HELENA St. Helens 
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PRECISION 
ROLLING MILLS... 





For rolling ferrous and non-ferrous metals in 
sheet, strip, wire, or rod. Two-high and four- 
high. Pinion or square gear drive. Standard 
line work-rolls from 14” to 20”. Complete 
line of accessories. Special mills designed and 
built for unusual applications. Write for catalogue. 


Built under licence by MARSHALL RICHARDS from the designs of Fenn Manufacturing 
Co., Connecticut, U.S.A. 


Precision Rolling Mills 
MARSHALL ICHARDS Seung Sous 
Wire Shaping Mills 
Turks Heads 


Wire and Tube 
TELEPHONE: CROOK 272 TELEGRAMS: MARICH CROOK F.15 








MACHINE COMPANY LIMITED 








R. J. COLEY & SON (Hounslow) LTD 


MILL FARM WORKS, HANWORTH RD., HOUNSLOW Tel. Hounslow 6136, 2266/7 














R. J. COLEY & SON R. J. COLEY & SON R. J. COLEY & SON 
(NORTHERN) LTD (BRISTOL) LTD (SWINDON) LTD 
King Street, Dukinfield Deep Pit Road, 112 Oxford Road, 


Tel.: Ashton-U-Lyne 3664 St. George, Bristol, 5 Stratton St. Margaret, Swindon 
Stoneygate, Preston Tel: Preston 57621/2 Tel.: Bristol 56307 Tel.: Stratton St. Margaret 2164 









































H. A. FOSTER 


(CHERTSEY) LTD 
Py COLEY UTILITIES LTD Mead Lane, Chertsey 
Vo } North Drive, Hounslow Tel.: Chertsey 2196 


Tel.: Hounslow 9720 














. “Members of the National Association of Non-Ferrous Scrap 
Metal Merchants.”’ 


METAL MERCHANTS 
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PHOSPHOR 


LEAD 


MA 









ALLOYS 









eae MANUFACTURED TO 





=. SPECIFICATION BS.S. 1004 
FROM 99-99: PURITY 
yAlN te 


cae BROCK 


FOR PROMPT & PERSONAL SERVICE 











THE BROCK METAL CO. LTD. 


128-132 SALTLEY ROAD, BIRMINGHAM 7. 
Telephone: ASTon Cross 1351-2 

















A.1.D. & ADMIRALTY 
APPROVED 


| GUNMETAL BRASS 


BRONZE 


BRONZE 


ALUMINIUM 


BRONZE 


NGANESE 
BRONZE 


SILICON 
BRONZE 


NICKEL 
SILVER 


BRAZING 
METAL 


woseeceo PUAME SLE ar 


SCRAP METALS C Oo, LTD. 


BARFORD ST BIRMING 





HAM, 5 


\.Velela tt: Turnings Birmingham 


Tele phone Midland 0645 











Non-Ferrous Metals 


TO CLOSE TOLERANCES 





















Copper, Brass 
Gilding Metal 
Cartridge Metal 
Phosphor Bronze 


Zinc, etc, 


In long continuous coils 


or strips cut to length. 








HALL STREET METAL ROLLING 


COMPANY LIMITED 
WESTERN ROAD, BIRMINGHAM, 18. 


A MEMBER OF THE CHARLES CLIFFORD GROUP 















SELF-CONTAINED WITH 
ELECTRIC MOTORS. 


DISCS AND CLOTHS EASILY 
INTERCHANGED. 


SINGLE 













FULL DETAILS ON REQUEST TO MAKERS:- 


E. W. JACKSON & SON LTD. 


CHESWOLD WORKS 
DONCASTER 





METALLURGICAL POLISHING 
& LAPPING MACHINES 





TABLE MACHINES 
AVAILABLE FOR 
EARLY DELIVERY 






& TWIN 
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Rate: Advertisements set in run-on style 4d. per 
word, minimum 4/-. Semi-displayed announcements 
are charged at 22/6 per inch depth. Box Numbers: 
add 5 words, plus 1/— for registration and forwarding 
replies. ‘‘Copy'’ accepted at London Office up to 1s¢ 
post on each Friday for the following Friday’s issue. 


METAL INDUSTRY 


CLASSIFIED ADVERTISEMENTS 


19 


Trade Discounts: Derails upon application to “‘Metal 
Industry,"’ Dorset House, Stamford Street, London, S.E.1. 
Remittances payable to Iliffe & Sons Led. The 
proprietors retain the right to refuse or withdraw 
“‘copy”’ at their discretion and accept no responsiility 
for matters arising from clerical or printers’ errors. 





APPOINTMENTS VACANT 


ADIOLOGIST required to take charge of 
small X-ray Laboratory dealing with examina- 
tion of Light Alloy Castings. A.I.D. approved 
man preferred, but will consider other experienced 
applicants. Crystallographic experience an advan- 
tage. Superannuation and Life Assurance. Apply 
Box 4045, c/o Metal Industry. [7806 
REPRESENT ATIVE required for London area 
by Midland firm of casters in non-ferrous 
metal; must have good connection and be able to 
obtain orders on commission basis. Give details 
of experience, which will be treated in confidence. 
Box 4139, c/o Metal Industry. {7812 


APPOINTMENTS WANTED 


WORKS Engineer (Practical) requires position 
in the London area; Nen-Ferrous Smelting 
and Refining, General Engineering and Drawing 
Office experience* Box 3941, c/o Metal ee 2 

80 


CAPACITY AVAILABLE 


QHEET Metal Work, Metal Spinning, Deep 
Drawn Pressings, Stamping Press capacity 
200 tons. Max. draw 15”. Enquiries or speci- 
fications to Wades (Halifax) Ltd., Arden Works, 
Fenton Road, Halifax. {0019 
ELLERING and Cam Profiling Capacity up 
to 8 ft. x 6 ft., or 6 ft. diameter. 
APMYTAGE BROS. (KNOTTINGLEY) Ltd., 
The Foundry, Knottingley, Yorkshire. Tel. 
Knottingley 2743/4. {0001 


MACHINERY FOR SALE 
BeLL BLockKs 


Two single die heavy Bull Blocks for drawing 

rod and wire. Block diameter 26”, speed 
250 feet per minute; fitted with 60 h.p. motors 
and contactor starting equipment. In first-class 
condition, ready for bringing into operation. For 
further details and price apply The United Wire 
Works Ltd., Granton, Edinburgh. {7810 


3-H IGH R OLLING M ILLS 


rolls 15” diameter 

face, mounted in Timken bearings, 
complete with pinion housing, reduction gear 
box, 150 h.p. motor and starting equipment. A 
spare motor and spare bearings are also available. 
In excellent condition, ready for putting into 
operation. For further details and price apply 
[The United Wire Works Ltd., Granton, 
Edinburgh, 5. {7809 





ONE 3- high Rolling Mill, 
36” 


TENDERS 
MINISTRY OF ‘TRANSPORT 
(IVIL AVIATION. 


TUBULAR BERTH FRAMES FOR SALE. 

1. The Minister of Transport and Civil 
Aviation invites offers for the purchase from him 
of the undermentioned tubular berth frames, “ex 
stores’ —_ 

Manufactured of tubular steel 14) inches in 
external diameter and 6 ft. 1 in. x 2 ft. 1 in. 
external dimensions, with or without lee rails. 
Weight approximately 22 Ib. each without lee 
rails, 28 Ib. each with Ice rails. 

Chains, canvas bottoms and lacings can be 
supplied additionally if required. 

2. Offers for these berth frames or for any 
quantity not less than 50 in number will be 
considered from any person. 

3. Offers should be made in writing to the 
Ministry of Transport and Civil Aviation, Room 
5099, Berkeley Square House, London, W.1, and 
should arrive not later than 16th July, 1959. 
Envelopes should be clearly marked “Tender for 
Tubular Berth Frames.” 

4. The frames are lying at the Sea Transport 
Stores Depot, Old Redbridge Road, Redbridge, 
Southampton, and can inspected between the 
hours of 10 a.m. and 4 p.m. from Monday to 
Friday by arrangement with the Stores Officer, 
Tel. No. Southampton 24605. 

5. The Minister will not accept responsibility 
for any errors or omissions in the description of 
the berth frames, or for any information which 
the person submitting an offer may have obtained 
from any person whomsoever. 

6. The Minister does not bind himself to accept 
any offer for purchase, and his decision in any 
case must be accepted as final. 

W. BULLMORE. 

SIGNED BY AUTHORITY OF THE 

MINISTER OF TRANSPORT AND CIVIL 

AVIATION AT BERKELEY SQUARE 

HOUSE, LONDON, W.1, THIS Sth DAY 


AND 


MONOMETER 


= 
a 
2) 
© 
rm 
=~ 
f 


a. 


SAVOY HOUSE 
115-116, STRAND 
LONDON, W.C.2 











OF JUNE, 1959 (7811 


REGULAR BUYERS OF 


NICKEL ‘ND 
NICKEL ALLOYS 


STAINLESS STEEL SCRAP 
AND TURNINGS 


NICKEL STEEL BATTERIES 
CAR RADIATORS 


* 
MITCHAM SMELTERS LTD. 


Redhouse Road, CROYDON, Surrey 
Telephone: THCrnton 6101 P.B.X. 








MACHINERY WANTED 
W ANTED—Die-Casting Machine. 


WwitL pay reasonable price for 14G. Reed- 
Prentice Die-Casting Machine; must be in 
ood condition. 
ETERBOROUGH DIE CASTING & 
MACHINE CO. LTD., Princes Street, 
Peterborough. Phone Peterborough 2084. [7808 


HEAT TREATMENTS 


EAT Treatment. A.I.D. Approved, 
ys. Large sizes 
Electro Heat Treatments Ltd., Bull 


a speciality. ‘10005 


Lane, West Bromwich. Phone Wes 0756. 


SCRAP METAL (SALE & WANTED) 
B. PF PERRY & Ce: L™: 


Exchange Buildings, Birmingham, 2, 
for Phosphor Bronze Swarf end oe 
and all Non-Ferrous Metals 
Tel.: Midland 5986-7. [0013 





NICKEL and High Nickel Content Scrap 
wanted. “Nimonics,” “Inconel,” “Monel,” 
etc. Offer for best prices to Nicholson & Rhodes 

Ltd., Princess St., Sheffield, 4. Phone 27491. {0011 





TIME RECORDERS 


,;ACTORY Time Recorders. Rental Service. 
Phone Hop. 2239. ‘Time Recorder Supply 
and Maintenance Co. Ltd., 157-159 Borough 
High Street, S.E.1. [0014 


BOOKS 


| agin TALLURGICAL Progress, 2 & 3. One 
of the most time-cons tasks for the 
more advanced metallu 1 student and research 
worker is “‘searching the literature.” In these 
critical reviews, members of the staff of The 
Royal Technical College, Glasgow, not only 
review the existing work to date, but also discuss 
its relative value, so making their survey infinitely 
more valuable. As in the second series of critical 
reviews, the third volume presents a reasoned 
survey of the current state of research knowledge 
on various aspects of metallurgy. Seven articles 
by leading authorities present the information in 
concise, easily readable form. 6s. post free. 
Series II, 4s. 6d. post free. Obtainable from 
leading booksellers, or direct from Iliffe and Sons 
a. Dorset House, Stamford Street, London, 


Dist Produce ieee Practical Methods 

of Production and Control, By 
J. S. Murphy, ALLA. This practical 
deals with factory organization, cach separate 
item or function being discussed in the order in 
which it arises in practice. The — — 
experienced production engineers with mh ~ 
—_ to compare different mstheds, ¢ 
12s. 6d. net. By post 13s. 5d. From all booksellers, 
or from The Publishing oe Dorset House, 
Stamford Street, London S.E.1. 


RESISTANCE Welding in Mass Production. 
By A. J. eqns. Se) Aa. 
and T. Watson, M.Inst.W. The ground covered 
by this book ranges from i - first principles 
of each process to its scientific application in 
mass production. Particular reference is made to 
design and production requirements. 21s. net 
from ali booksellers, 228. “Td. by post from The 
pao, pte Dorset House, Stamford Street, 
ion, S. 


Gas Welding and Cutting: A ey Guide 
to the Best Techniques. By C. G. Bainbridge, 
M.1.Mech.E., M.Inst.W. A comprehensive text- 
roviding practical information on almost 
the whole range of available s welding and 
cutting ds and processes. In- 
valuable to the practical welder as E as to 
those responsible for 3 we and cutting 
operations involved in fabrication and repair 
of industrial equipment. Price 15s. net. By ot et 
16s. Od. From booksellers or from The 
lishing we at Dorset House, Stamford Street, 
London, S.E.1 


[NDUvusT. RIAL Brazing. By R. Brooker 
and E. V. Beatson, BSe Boe), AMIEE. 
The first full-len study of this subject. Covers 
in detail all modern brazing methods, including 
torch, furnace, high-frequency induction, resist- 
ase, salt bath and dip, with chapters on 
pecial techniques necessary for aluminium, stain- 
i ¢ steels, beryllium copper, cemented carbides 
and vacuum tube ah 35s. net from all 
booksellers. By Fe 36s. from The Publishing 
Dept» Dorset House, AF Street, London, 





ANDBOOK of Industrial Electroplating. 
Second Edition. . Ollard, A.R.C.S., 
F.R.LC., F.I.M., and E. B Smith. Facts, es 
and formulse for all who design, erect, main or 
operate electrod —— plant, and for Isboratory 
workers who deal with plating solutions. ss 
sections on water and 
nov mage Rng Be oy | and ventilation _ 
shops, an 8 problems of cos 
4 ~g- © shops. 35s. net from all booksellers. 
By post 36s. 5d. from Iliffe & Sons Ltd., Dorset 
House, Stamford Street, London, S.E.1 


ATERIAL as in Works Stace. 2nd 
Edition. L. J. Hoefkens. Shows how 
the use of fork- s and pallets in industrial 
stores can increase production, utilize 
more effectively, control of movement and 
reduce costs. Includes a description of a system 
actually operated in a modern factory. 18s. Od. 
net — = all booksellers. By post 19s. Od. from 
The Publishing t., Dorset House, Stamford 
Street, London, S.E.1. 


METALS and Alloys. Fifth Edition. This 
book contains approximately 4,600 com- 
positions of non-ferrous alloy. It is mainly a 
list of alloys having definite names, 
proprietary alloys, and it is indispensable to users 
of non-ferrous metals and alloys in any industry. 
15s. net from all booksellers. By post 16s. from 
lliffe & Sons Ltd.. Dorset House, Stamford 
Street, London, S.E.1. 
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7.FROST tro THE SPECIALIST ELECTROPLATERS 
JH. OF SMALL WORK IN QUANTITIES 


FULLY ALL 
APPROVED A.D. FINISHES 














MINGHAM® 
oad 2712 & 7601 





ALUMINIUM - BRASS - COPPER ~ GUNMETAL ~ TIN 
LEAD - ZINC - SCRAP - SWARF - RESIDUES EIC 


















INCREASE 
PRODUCTION 
BY USING 
LATEST 
DESIGN OF 

AUXILIARY 

MACHINERY 



























10” DIA. x 10” FACE WITH VARIABLE 
SPEED MOTOR. ROLLER BEARINGS 
THROUGHOUT. 


CAPACITY:— 7” WIDE MATERIAL. 
SPEED:— UP TO 600 FEET PER MIN. 


TWO HIGH COLD ROLLING MILL 


Printed in Great Britain by James Cond Ltd., Charlotte Street, Birmingham, 3. Published by Iliffe & Sons Ltd., Dorset House, Stamford Street, London, S.E.1. 
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ACIDS - CHARCOAL: CHEMICALS 


ce & CLEANING irs 
ALL GRADES } MATERIALS ' STICK | 


CHARCOAL | and 
for _\ HENRY WILKES CHEMICALC?L? | tuMP - 


All TRADFS . CHEMICAL WORKS,EYRE STREET, 


BIRMINGHAM { “a 


Pa Phone: EDG. 2113 Grams CHEMCHAR 











Copper, Brass pocus em 


and Aluminium | B Plating 
in Plant 


Sheets, Tubes, 
Rods and Wire 


DELIVERIES FROM STOCK | maximum load being 





Ibs. (3 gallons). 


Unic fitted with starter 
and overload. 


c) Foot operated brake and 
safety device 


(dd Easily and rapidly unloaded 


T. W. YOUNG LTD. 


105 GOSWELL ROAD, E.C.1 


FOR FULL INFORMATION PLEASE WRITE FOR LEAFLET 











_ Phone: Clerkenwell 2241/2 Grams: Wuzog, Barb. Ad) SEVER ROW pooch . 
_ : dl ae Soe ene N 


Also at MANCHESTER, SHEFFIELD, LEEDS, NEWCASTLE and GLASGOW 




















STEELS 


IN MODERN INDUSTRY 


A Comprehensive Survey by 29 Specialist Contributors. 

General Editor W. E. Benbow, late Editor of IRON & STEEL. Specifies the | 
steels best used in various engineering applications (bearing in mind the 
present need for economy), describes their general and special properties 
and how they may be surface finished for anti-corrosive and other ‘ sgpten PO 
purposes. This work—the latest. most comprehensive and authoritative . a FOR RAPID 
on the subject—comprises 562 pages with 260 illustrations, and has ‘ on 
a foreword by Dr. H. J. Gough, C.B., M.B.E., - ’ AND ACCURATE 
EO M.I.MECH.E., F.R.S. r : pH VALUE 
ILIFFE 42s. net. By post 43s. 9d. | E- DETERMINATION 
| : Obtainable at all booksellers. Published by:- | 4 Send for Leaflet No. 6881 
| DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1 | ; 

a ____________ Sy @-C 11 Cae BIRMINGHAM - LONDON € SHEFFIELD 
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British industries will benefit from today’s 
investigations into new sources of 
gas — small coal, oil, refinery gases, methane 
drained from mines and imported liquefied gas — 
so that tomorrow’s gas will be even more 
preferred as an industrial fuel for economic 
production AND TODAY — every 
industry and 12 million homes use GAS. 


Y/ ISSUED BY THE GAS COUNCIL 





UNIVERSITY MICROFILMS LIMITED. 
LUNDON. 


METAI, INDUSfRY, 1959. 


Printing Strike. 


No issues between June 19th and August 14th 1959 





